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Messrs.  Adams  &  Co. 

Are  the  INVENTORS,  PATENTEES  and 
MANUFACTURERS  of  the  following  exceedingly 
popular  HIGH-CLASS  HAND  CAMERAS  j— 

The  ''Adams  de  Luxe/' 
The  ''Adams  Reflex/' 
The  Adams  "Yale/' 
The  Stereoscopic  "Yale." 
The  Adams  "  Natti," 

(The  neat  and  small  j-pl.  pocket  Camera.) 

ADAM5  &  CO.,  

26,  Charing  Cross  Road,  LONDON,  W*C. 


Telephone:  5387  GERRARD. 
Telegraphic  Address:  "PYRO,  LONDON." 
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TO  USE. 


NONE 
GENUINE 


WITHOUT 
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LABEL. 


HAND  CAMERAS, 

AS  USED  IN  THE 

BOER  WAR. 


i  PLATE  SIZE. 

£2  2  0 

£3  8  6 

£4  8  0 

£7  7  0 

Net. 


BENETFINK'S 


LlCHTMllIC 


SPECIMEN 
PRINT 
POST 
FREE. 


HAND  CAMERAS 

GIVE  UNIVERSAL  SATISFACTION.     Thousands  in  Use. 


CATALOGUES 

Post  Free. 


CHEAPSIOE.  LGWDON: 
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The  ''YALE"  series  are  strong:ly  recommended  for  Foreigrn  and 
Colonial  Work,  and  are  manufactured  solely  by  ADAMS  &  CO. 

Adams  "YALE." 

THE  "YALE"  IS  EVERYBODY'S  FAVOURITE- 
IMPROVED  1901  PATTERNS  IN  4^  x       and  5x4  SIZES. 

No.  1  PATTERN, 

^-pl.  size, 

£5  5. 

No.  4  PATTERN, 

5x4  size, 

£7  17  6. 

Perfect  for  Cycling^ 

Nothing  to   rattle  shutter  and  focusing  fittings,  tliese  being  below  height  of 

or  set  out  of  order.  handle,    illustrations  show  Camera  resting  upon  side,  in  order 

'  better  to  show  fittings. 

^-pl.,  8ix4|x4|,  and  weighs  about  2|lbs.,  complete  with  sheaths, 
f-pl.,  9ix5ix5§,        ,,        „         4  lbs.         „  „ 

THE  Yale  are  an  exceeding  fine  series  of  Cameras,  noted  for  their  first-class  quality, 
and  their  reasonableness  of  cost.    They  contain  all  the  latest  improvements,  and 
are  an  embodiment  of  all  that  is  useful  and  good  in  Hand  Cameras  to  date,  and  are 
strongly  recommended.     It  is  with  evety  confidence  in  their  merits  that  we  introduce 
them  to  the  public  as  simple,  reliable,  and  convenient  instruments  ;  capable  of  pro- 
ducing high-class  work,  with  the  least  possible  inconvenience  of  manipulation. 
They  are  thoroughly  well  made,  and  very  neatly  finished  in  best  quality  hard-grained 
black  leather,  and  owe  their  great  popularity  to  their  extreme  simplicity  and  re- 
liability.   They  are  small  and  light,  and  very  full  value  for  money. 
Lens,— A  good  high-class  Rapid  Rectilinear  working  to  F8,  and  fitted  with  Iris 
diaphragms.  ^This  is  one  of  the  best  Rectilinear  Lenses  made,  and  gives  splendid 
definition  and  depth  of  focus. 
Shutter.— The  new  "ADAMS,"  a  Metal  Shutter  of  high  efficiencj',  working  in 
diaphragm  slot  at  various  speeds  from  ^  to  one-hundreth  of  a  second,  as  well  as 
ordinary  time  exposures.    Such  useful  Speeds  as  ^,  ^,  or  ^  cannot  be  accurately 
obtained  with  most  Shutters,  but  can  with  an  "ADAMS."   Neither  is  there  any 
trouble  with  setting  speeds,  all  that  is  necessary  being  to  place  the  indicator  to 
speed  required.   Protector  is  supplied,  so  that  Shutter  can  be  set  without  exposing 
plate.    It  is  fiited  with  our  patent  pneumatic  regulation,  which  is  wholly  of  metal. 
This  is  a  new  and  extremely  perfect  Shutter,  introduced  in  1901  for  the  first  time. 
Finders.— Two  brilliant  Daza.    The  "ADAMS"can  be  fitted,  if  desired,  at  7/6  extra. 
Plates.— Takes  12  plates  or  films,  4^  x  3^.    (The  12  sheaths  supplied  take  either  plates 
or  films.    If  to  take  24  films  and  12  plates,  the  cost  will  be  6/-  extra  for  the  24 
sheaths.    If  to  take  24  films  and  no  plates,  only  3/-  extra.) 
Changing.— The  famous  Yale  infallible  system. 

Focusing,— Focusses  from  2  yards  to  Infinity.  Can  be  fitted  to  Tripod  both  ways. 
Levels.— A  pair  of  these  can  be  accurately  fitted  at  a  cost  of  7/6,  if  required. 

Price,  No.  I,  £6  6s,  Od.;  or  if  Cash  with  order,  £5  5s.  Od.net. 
„    No.  4,  £9  10s.  Od.;         „  „         £7  17s.  6d.  „ 

Nos.  2  and  3,  are  best  quality  patterns,  and  have  COOKE  Lens  (F6-5),  Rising  Fronts, 
ADAMS  Finders,  Rack,  and  Pinion  Focusing;  and  the  No.  3  has  ADAMS  Rising 
Finders. 

No.  2,  ^  pi.,  £12  ;  or  if  Cash  with  order,  £10  10s.  Od.  net. 
No.  3,  i  pi  ,  £17  17s.  Od.;       „        £15  15s.  Od.  „ 


"  YALES  "  have  no  awkward  projections.     Handle  is  on  top, 
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WRITE  FOR 
BOOKLET, 

TRADE  MARK 

Pbotograpbic 
€bemical$  

NO  WEIGHING  :  NO  MEASURING 
NO  WASTE  :     NO  TROUBLE. 


PORTABLE  AND 
INDISPENSABLE 
FOR  TOURISTS. 

<^ 

ALWAYS  READY. 
ALWAYS  ACCURATE 
ALWAYS  RELIABLE. 

Sold  by  all  chemists  and  dealers. 
'Tabloid'  Developers  or  Toning 
Baths,  complete,  Is.  >  ^Tabloid' 
Restrainersy  etc^  6d*  •  • 


fiurroudbs  (Uellcome  and  €o., 
SNOW  Rill  Dunaind$,  conDon.  €.C. 
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COLOUR  PHOTOGRAPHY  FOR  ALL 

New  and  Simplified  Process- 

(BARNABD   *fc   CWENIOCR'S  PATENTS.) 

KR©MflZ. 


LOW  PRICE. 
A 


'T'^HE  simplicity  of  this  Process,  and  the  small  cost  of  the  necessary  Apparatus! 
X     combined  with  the  beautiful  results  to  be  obtained,  should  make  it  essentia^ 
to  every  Photographer. 

The  Apparatus  required  consists  of  A»  frame  containing  the  set  of  colour  screens 
through  which  exposures  are  made;  B>  the  attachment  which  fits  into  the  back  of 
Camera,  and  carries  the  colour  screens  and  dark  slide  when  making  exposures  ;  C>  the 
chromo  stereoscope,  in  which  pictures  are  viewed  to  obtain  the  colour  effects. 

The  Process  can  be  worked  on  either  ^-plate  or  ^-plate  Cameras,  in  which  the  focus- 
ing adjustment  is  done  from  the  front.  In  the  smaller  size  4  exposures  are  necessary  ; 
in  the  larger  size  only  two  exposures  are  required.  The  whole  of  the  exposures  are 
made  upon  a  ^-plate,  either  one  at  a  time  or  in  pairs.  The  pairs  of  images  may  be  made 
with  a  pair  of  Lenses,  or  with  one  Lens,  in  conjunction  with  the  Kromaz  Mirrors. 

The  method  of  procedure  is  to  take  2  pairs  of  images, — 1  pair  through  red  and  blue 
screens,  and  i  pair  through  green  screens.  From  the  2  stereoscopic  negatives, 
positives  are  made,  which  when  viewed  in  the  Chromo  Stereoscope  reveal  the 
natural  colours  of  the  objects  photographed  with  absolute  fidelity. 

Full  instructions  arc  given  with  each  set. 
PRICE  LIST. 

Kromaz  Repeating  Holder  or  Multiple  Back,  with  set  of  Colour  Screens    £    s.  d. 

for  taking  purposes  *i     *i  0 

Half-plate  Dark  Slide  fitted  to  the  above      ..   100 

Kromaz  Stereoscope  for  viewing  Objects  in  their  natural  colours  . .  .  S  10  0 
Set  of  Mirrors,  enabling  two  stereoscopic  images  to  be  taken  on  a  plate, 

using  only  one  Lens   . .    . .       . .    0  1?  6 

Cabinet  to  contain  Kromaz  and  twelve  sets  of  views     . .   0  10  (5 

Kromaz  views         ..       ..       .,  ..       ..       ..   036 

The  above  prices  are  net  for  Cash. 

May  be  obtained  of  all  Dealers  in  Photographic  Apparatus,  or  of 

W.  WATSON  &  SONS, 

313,  HIGH  HOLBORN,  LONDON;  and 
16,  FORREST  ROAD,  EDINBURGH. 
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A.E.STALEY&CO., 

85,  ALDERMANBURY,  LOKDON,  E.G., 

"WHOLES  ALE 

Photographic  Lens  Manufacturers 

and  IMPORTERS 

OF  EVERY  DESCRIPTION. 


Importers  of  AMERICAN  and  other  FOLDING, 
CYCLIST'S  &  MAGAZINE  HAND  CAMERAS 

(The    RAY   anil  SUJLIjARD). 


Wholesale  Representative  of  Messrs.   BAUSCH  &  LOME'S 

celebrated 

PHOTOGRAPHIC  INSTANTANEOUS  SHUTTERS, 

THE  DIAPHRAGM  and  UNICUM  in  Brass  and  Aluminium^ 

MICROSCOPES  and  Accessories, 

Compensating  EYE-PIECES  and  APOCHROMAT/C  OBJECTIVES, 
TELEPHOTO  LENSES. 
KRAUSS-ZEISS  UNAR,   PLANAR,  PROTAR,  and  SATZ  LENSES, 
Lenses  -for  Process  Work,  Photogravure,  etc. 

ZEISS  PRISMATIC  FIELD-GLASSES. 

KRAUSS-ZEISS  and  BAUSCH  &  LOMB'S  make, 
ALL  SIZES  IN  STOCK. 


MICROTOMES,  CENTRIFOGES,  VIEW-FINDERS,  FOCOSING-GLASSES, 

And  General  Optical  Photographic  Sundries. 

PRICE  LISTS  OF  ALL  DEALERS. 


A.  E.  STALEY  &  CO 
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You  are  not 


UP  TO  DATE 

if  you  have  not  yet  tried  the  new 


ROTOGRHPH** 

BROMIDE 
PAPER. 


What  other  people  say: — 

W.  Thomas,  Esq.—"  What  has  struck  me  about  it 
are  the  fine  rich  blacks  and  purity  of  the  highlights 
given — strength  without  hardness." 

G.  Watmough  Webster,  Esq.—**  It  gives  whites  of 
best  purity  and  shadows  of  rich  velvety  blacks." 

W.  Fenton  Jones,  Esq.— "  It  is  one  of  the  best 
bromide  papers  I  have  used,  having  given  the 
most  successful  results." 

Alexander  Mackie,  Esq. — "  Have  obtained  entirely 
satisfactory  results  in  all  the  grades." 

John  H.  Gear,  F.R.P.S.— "  The  grade  A  is  a  very 
excellent  glossy  paper,  grade  D  and  grade  E  possess 
very  pleasing  surfaces,  and,  whilst  being  rapid,  give 
good  density  and  pure  high  lights." 

W.  Ethelbert  Henry,  Esq.,  C.E.— *'I  find  them 
easily  worked,  the  blacks  being  especially  rich  and 
velvety,  whilst  the  whites  remain  quite  pure.  I 
like  the  paper  very  much  indeed." 

'*  The  British  Journal  of  Photography," — **  The 
papers  appear  to  be  prepared  with  great  care,  and 
the  qualityof  their  production  should  secure  them 
a  large  share  of  public  patronage." 

"The  Photogram." — "We  find  them  high  class 
bromide  papers,  of  great  rapidity  and  cleanliness  in 
working." 

"The  Amateur  Photographer."— "  The  Rotary 
Photographic  Co.'s  own  experience  in  the  produc- 
tion of  the  enormous  number  of  bromide  prints 
should  be  the  best  possible  guarantee  of  the 
efficiency  of  the  paper  which  they  themselves  use." 

"  The  Photographic  News."—"  Our  results  on  this 
paper  have  been  eminently  satisfactory,  with  an 
absence  of  any  tendency  torustiness  or  green  tones, 
giving  perfectly  clear  whites  with  rich  blacks." 

"  Photography." — "  It  appears  to  be  a  fairly  rapid 
richly  coated  bromide  paper,  giving  with  the  greatest 
ease  a  good  vigorous  print  of  a  warm  black  colour." 

"  The  Photographic  Dealer."—"  From  the  experi- 
ments we  have  made  with  this  paper,  we  find  it 
most  satisfactory.  It  gives  brilliant  prints,  with 
clear  shades,and  with  a  beautiful  velvety  black  tone. " 


.  .  GRADES  .  . 

MATT  and  GLOSSY. 


If  your  Dealer 
cannot  give  you 

H  Crial  Sample 

Write  direct,  enclosing 
6d.  in  Stamps,  to 


Works : 
West  Drayton. 


23,  (moorftefe>0,  Bonbon, 
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THE    BEGINNERS  CHOICE 

THE   EXPERTS  FAVOURITE. 

IN   ORDER   TO   REALLY  ENJOY 

Photogra  phy 


You  must  use  a 


(trade  mark.) 

(The  invariable  choice  of  the  fastidious.) 

SEVEN 


REASONS 

WHY 

1.  THE  LENSES  ARE  THE  BEST  t^at  can  be  made;  WE  GRIND  THEM  OURSELVES. 

2.  THE  DESIGN  AND  CONSTRUCTION  are  the  most  PRACTIC/\L  on  the  Market. 

3.  THE  FINISH  is  Luxurious  and  Refined;  Highly  Polished  Mal\ogany  and  Nickel. 

4.  THE  RIGIDITY  and  STABILITY  are  remarkable. 

5.  THE  GREAT  VARIETY  OF  ADJUSTMENTS,  each  admirably  fulfilling  its  purpose. 

6.  THE  MOST  COMPACT  SERIES  OF  CAMERAS  EVER  OFFERED  TO  THE  PUBLIC. 

7.  BECAUSE  the  chief  LONDON  EXPERTS  are  agreed  as  to  their  remarkable  value. 

See  their  Remarks  :— 

"  We  venture  to  recommend  those  Cameras  known  as  the  *  Wizard.'  The  cheapest 
and  best  of  Cycle  Cameras."— O^Z/^rzaw. 

"  We  have  examined  these  Cameras,  and  find  them  all  that  the  manufacturers  claim 
for  them.  Especially  worthy  of  note  for  their  compactness,  their  finish,  and  their 
elegance.    The  Cycle  Wizard  B.  Sr.  is  absurdly  cheap  at  £3  5s." — Photo  News. 

'*  The  Cycle  Wizard  B.  Sr. ,  one  of  the  most  compact  and  efficient  little  hand  Cameras 
we  have  had  the  pleasure  of  handling."— ^ma/^wr  Photographer. 

Our  Illustrated  Catalogue  will  be  sent  on  receipt  of  a  Postal  Address. 

40  Styles  and  Sizes.    2  to  20  Guineas. 

SEABROOK  BROS.  &  CO.,  21,  Edmund  Place,  Aldersgate  St.,  London,  E.G. 

(Sole  Selling  Agents  Manhattan  Optical  Co.) 
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eADETT 

BEST  ONLY. 

HENRY   SPEYER,    Esq.,  writes:— 

**  Far  ahead  of  any  other  manufacturer  of 

Lantern  Plates 

IN   THE  MARKET." 
Same  Prices  as  other  makes. 

Cadett  P.O.P.    6d.  Packets. 

ALL  TINTS. 


CADETT  &  NEALL,  L^^ 

ASHTEAD,  SURREY. 

Please  write  for  Price  Lists,  Boolclets,  etc.,  Post  Free. 
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Uniform  with  this  Work,  Price  1/-  each. 


ANIMATED  PHOTOGRAPHY;  THE  A  B  C  OF  THE 

CINEMATOGRAPH. 
ARCHITECTURAL  PHOTOGRAPHY.  ^ 
ART  OF  RETOUCHING,  THE.    ^  J.. 
CARBON  PRINTING. 
COLOUR  PHOTOGRAPHY. 
DEVELOPERS  AND  DEVELOPMENT.-- 
ELEMENTARY  PHOTOGRAPHY. 
EXPERIMENTAL  PHOTOGRAPHY. 
LANTERN  AND  HOW  TO  USE  IT,  THE. 
LANTERN-SLIDE  MAKING.  ^ 

MOUNTS   AND   FRAMES,  AND   HOW  TO  MAKE 

THEM. 
OZOTYPE. 

PERFECT  NEGATIVE,  THE.  ^ 

PHOTO-AQUATINT;  OR  THE  GUM-BICHROMATE 
PROCESS. 

PHOTOGRAPHER'S  NOTE  BOOK  AND  CONSTANT 

COMPANION.   ^  3 
PLATINOTYPE  PRINTING. 
PLATINUM  TONING. 

PRACTICAL  PICTORIAL  PHOTOGRAPHY.   Part  I. 
PRACTICAL  PICTORIAL  PHOTOGRAPHY.    Part  II. 
SHORT  CHAPTER  ON  ART  PHOTOGRAPHY. 
WET  COLLODION,  AND  HOW  TO  WORK  IT. 

HA2ELL,  WATSON,   &  VINEY,  Ld., 
52,  Long  Acre,  London,  W.C. 
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COLOUR  PHOTOGRAPHY. 


CHAPTER  I. 

INTRODUCTORY. 

Colour  photography  is  ever  in  the  air.  Scarcely 
a  week  is  allowed  to  pass  without  some  allusion 
to  this  topic  in  one  or  other  of  the  photographic 
journals.  Yet  how  small  a  proportion  of  the  vast 
army  of  photographers  possess  even  the  slightest 
theoretical  knowledge  of  the  subject !  Hundreds 
of  amateurs,  aye,  and  professionals  too,  who 
have  spent,  perhaps,  the  greater  portion  of  their 
existence  at  photography,  men  capable  of  turning 
out  the  best  of  results  in  monochrome,  look  upon 
colour  work  as  a  branch  of  photography  beset 
with  such  overwhelming  difficulties  as  to  deter 
them  from  giving  to  it  even  a  passing  thought 
or  consideration.  Jogging  along  in  the  same  old 
groove,  heedless  of  modern  progress  and  advance- 
ment in  the  hobby  or  profession  of  their  choice, 
they  never   once  stop  to    ask  themselves  the 
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simple  question — Is  it  possible  for  me  to  produce 
a  photograph,  in  colour? 

This  is  no  imaginary  picture,  for  the  writer  well 
remembers  meeting  a  provincial  photographer 
who^  though  he  had  heard  a  great  deal  about 
various  methods  of  colour  photography,  had  never 
seen  an  Ives'  "  Kromskop."  Delighted  with  the 
pictures  shown  him  in  the  instrument,  and  the 
simplicity  of  the  process,  it  was  not  long  before 
he  was  hard  at  work  on  the  contents  of  his  green- 
house. 

There  can  be  no  possible  doubt  whatever  that 
there  must  exist  some  as  yet  unexplained  causes 
for  this  general  display  of  apathy  and  lack  of 
interest  in  a  subject  which  should  be  expected  to 
excite  the  enthusiasm  of  every  photographer,  and 
I  venture  to  think  that  it  is  not  a  very  difficult 
task  to  locate  them.  Firstly,  then,  the  lack  of 
an  up-to-date  text-book,  free  from  technicalities 
likely  to  confuse  the  uninitiated  ;  secondly,  the 
unique  manner  in  which  the  subject  is,  from  time 
to  time,  hashed  up  in  the  lay  press  ;  and  last, 
but  not  least,  owing  to  the  numerous  methods  of 
tinting  monochrome  prints  with  aniline  colours, 
or  of  changing  the  colour  of  the  image  by  local 
application  of  various  chemicals,  which  are  too 
often  put  forward  under  the  title  of  colour  photo- 
graphy, or  photography  in  natural  colours.  One 
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such  process  has  before  now  been  ably  criticised  in 
the  columns  of  The  Amateur  Photographer  miA.Qr 
the  befitting  heading,  "  The  Jackdaw  in  Peacock's 
Feathers."  But  still  they  come  with  unblushing 
impudence,  heralded  in  under  the  same  false 
banner,  with  no  better  object  in  view  than  the 
reaping  of  a  golden  harvest  at  the  expense  of  a 
credulous  public.  These,  then,  are  possibly  some 
of  the  reasons  which  account  for  the  comparatively 
small  number  of  colour  \vorkers. 

No  matter  in  what  branch  it  is  pursued, 
monochrome  photography  is  a  delightful  hobby, 
and  there  can  be  very  few  who,  fortunate  in  the 
possession  of  a  well-stocked  garden  or  conservatory, 
cannot  recall  many  a  pleasant  half-hour  spent  in  the 
tasteful  arrangement  and  lighting  of  fruit  or  cut 
flowers,  preparatory  to  uncovering  the  lens.  Yet 
how  infinitely  greater  would  have  been  the  pleasure 
derived  could  but  the  additional  charm  of  con- 
trasting and  grouping  their  colours  have  been 
taken  into  consideration  ! 

At  the  outset,  be  it  understood,  this  little  book 
makes  no  pretence  of  dealing  with  the  subject  of 
photography  in  natural  colours,  but  rather  the 
reproduction,  or  imitation,  of  colour  by  the  process 
oftentimes  described  as  heliochromy,  or  photo- 
chromy, but  more  commonly  known  as  three- 
colour  photography. 
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As,  possibly,  there  are  many  who  would  like  to 
try  their  'prentice  hands  at  this  fascinating  branch 
of  photography,  it  is  the  intention  of  the  writer  to 
put  the  matter  before  them  in  a  clear  and  com- 
prehensive manner,  avoiding,  as  far  as  possible,  all 
technicalities,  in  the  hope  that  some  of  those  who 
have  dismissed  the  subject  from  their  thoughts 
under  the  impression  that  it  is  beyond  the  scope 
of  their  abilities  will  be  tempted  to  put  one  or 
other  of  the  methods  to  be  described  to  a  practical 
test. 
♦ 


CHAPTER  II. 


THE  THEORY  OF  COLOUR  PHOTOGRAPHY  SIMPLY 
EXPLAINED. 

Let  me,  then,  first  of  all  explain  the  theory  of 
colour  photography.  Every  reader  knows  how,  by 
means  of  a  spectroscope,  the  composition  of  white 
light  may  be  studied.  How,  on  looking  through 
this  instrument,  a  continuous  band  of  colour  is 
presented  to  the  eye,  commencing  with  red,  through 
orange,  yellow,  green,  blue,  until  finally  violet  is 
reached.  Every  one,  too,  has  heard  of  the  theory 
propounded  by  Dr.  Thomas  Young  and  Professor 
Helmholtz,  namely,  that  all  these  colours  may 
be  formed  from  three  fundamental,  or  primary, 
coloured  lights — a  red,  green,  and  blae-violet — and 
how  Clerk-Maxwell  and,  in  recent  years,  Mr.  F.  E. 
Ives  have  conclusively  demonstrated  the  correct- 
ness of  this  theory. 

If,  therefore,  we  can  match  in  this  way  any 
colour  in  the  solar  spectrum,  it  stands  to  reason 
that  any  of  the  numerous  tints  to  be  found  in 
Nature  may  be  counterfeited  in  a  similar  manner. 
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No.  2.— Green. 
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No.  3.— Blue. 


And  not  only  can  they  be  imitated  by  the  blending 
of  coloured  lights,  but  also  by  mixing,  or  super- 
imposing, the  three  primary,  or  pigmentary, 
colours  of  the  artist — red,  yellow,  and  blue.  The 
exact  tints  may  be  readily  ascertained  in  the 
following  manner: — To  find  the  primary  blue, 
mix  the  primary  coloured  lights,  green  and  blue- 
violet,  when  a  greenish  or  cyan-blue  will  result  ; 
to  ascertain  the  yellow,  blend  the  primary  lights, 
red  and  green  ;  and  to  find  the  primary  pigment 
colour,  red,  combine  the  primary  lights,  red  and 
blue-violet,  when  they  will  be  found  to  produce 
a  magenta-pink,  or  a  tint  somewhat  similar  in 
colour  to  crimson  lake.    These  colours  are  some- 
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times  spoken  of  as  complementary  spectrum 
colours.  Magenta-pink  is  complementary  to  the 
green  because  these  two  lights  would,  if  mixed, 
produce  white.  Yellow  is  complementary  to  the 
blue-violet  because  they,  together,  make  white, 
and  cyan-blue  for  the  reason  that,  with  the 
fundamental  red,  they,  too,  form  a  white  light. 

We  have,  therefore,  two  sets  of  colours  in  use 
for  the  production  of  colour  photographs  by  the 
three-colour  process,  the  red,  green,  and  blue-violet 
being  adopted  when  we  obtain  our  results  by 
combining  the  primary,  or  fundamental,  lights, 
and  the  three  primary  colours  of  the  artist — 
magenta-pink,  lemon-yellow,  and  cyan-blue — when 
it  is  desired  to  produce  a  positive  picture  on  paper, 
or  a  transparency  for  the  lantern,  the  Joly  process 
alone  excepted,  the  colours  in  this  case  being 
formed  from  red,  green,  and  blue-violet. 

By  referring  to  the  illustrations  on  pages  10 
and  11,  the  modus  operandi  of  the  two  methods 
should  be  readily  understood.  These  pictures  are 
from  negatives  taken  by  the  writer,  produced 
entirely  with  inexpensive  home-made  apparatus, 
which  will  be  subsequently  described.  The  sub- 
ject is  a  group  of  scarlet  geraniums  and  yellow 
calceolaria  in  a  terra-cotta  vase,  supported  upon  a 
box  covered  with  a  tablecloth,  bearing  a  design  in 
red  upon  a  blue-black  ground.    No.  1  is  a  print 
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from  the  red  sensation  negative,  No.  2  from  the 
green,  and  No.  3  a  positive  from  the  blue-violet 
negative. 

It  will  be  noticed,  upon  careful  comparison,  that 
no  two  of  these  prints  are  alike,  this  dissimilarity 
being  brought  about  when  taking  the  negatives 
by  means  of  three  coloured  screens,  or  light- 
filters,  which  are  used  in  much  the  same  way  as 
an  Ilford  screen  is  utilised  with  a  chromatic  plate. 

When  the  three  negatives  are  made  upon  one 
brand  of  plate,  as,  for  instance,  the  Cadett 
Spectrum,"  or  a  Lumifere  "  Panchromatic,"  the 
colours  of  the  screens  are  respectively  a  red,  green, 
and  blue,  of  such  depth  of  colour  as  to  permit 
only  those  colours  to  pass  which  are  desired 
to  have  an  actinic  effect  upon  the  plate.  In 
this  way  three  negatives  of  varying  densities 
are  obtained. 

To  better  appreciate  the  effect  of  these  screens, 
or  light-filters,  take  a  cloth  -  bound  copy  of 
Whitaker's  xllmanack  and  view  it  through  the 
ruby  glass  of  a  dark-room  lantern.  While  the  red 
portion  of  the  binding  appears  to  be  considerably 
lighter  in  colour  the  green  covers  have  turned 
apparently  black.  This  little  experiment  will  show 
that  the  red  screen  will  permit  the  red  portion 
of  the  cover  to  pass  through  and  be  recorded  by 
the  sensitive  plate,  while  to  the  green  backs. 
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which  are  not  required  to  take  an  active  part  in 
the  red  sensation  negative,  the  door  is  closed,  their 
shape  and  form  being,  to  all  intents  and  pur- 
poses, represented  by  clear  glass  in  the  resulting 
negative.  In  a  similar  way,  the  green  and  blue- 
violet  screens  select  only  those  colours  which 
are  required  to  reach  the  plate  during  the 
exposures  for  the  green  and  blue-violet  sensation 
negatives. 

To  return  to  our  positives.  The  writer  was  once 
told  that  these  looked  just  like  any  ordinary 
photographs,  except  that  one  was,  perhaps,  a  little 
darker  in  places  than  another,  and  doubtless  many 
who  see  them  reproduced  here  will  make  a  similar 
remark.  But  it  is  owing  to  this  little  dissimilarity 
that  it  becomes  possible  to  reproduce  the  original 
subject  in  colour,  either  by  the  blending  of  the 
three  primary,  or  fundamental,  lights,  or  by  super- 
imposing the  primary  colours  of  the  artist. 

We  will  take  the  latter  method  first.  Let  us 
imagine  these  three  pictures  to  be  printed  in 
transparent  pigment — No.  1  in  cyan-blue,  No.  2 
in  magenta-pink,  and  No.  3  in  lemon-yellow — and 
that  with  these  three  prints  we  are  going  to  build 
up  a  picture  in  colours,  or,  in  other  words,  to 
produce  a  facsimile  in  colour  of  the  original  vase 
of  flowers.  How  do  we  proceed?  First  of  all, 
we  will  lay  print  No.  1  upon  print  No.  2,  and 
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see  what  happens.  We  shall  have  magenta-pink 
geranium  and  pinky-white  calceolaria.  The  leaf 
on  the  left  being  a  light  yellow-green,  and  on 
the  light  side  of  the  picture,  will  be  bluer  in  colour 
than  the  one  on  the  right,  which  is  of  a  darker 
hue  and  in  shadow,  while  the  vase  and  ivy  pattern 
of  the  tablecloth  will  contain  considerably  more 
pink  than  blue.  If  we  now  add  print  No.  3  in 
yellow,  the  final  and  complete  change  of  colour 
takes  place  :  the  vase  will  turn  a  terra-cotta  colour, 
the  leaves  and  flowers  will  assume  their  normal 
shades  of  green,  scarlet,  and  yellow,  the  pattern 
of  the  tablecloth  appearing  in  red  upon  a  black 
ground. 

Now  let  us  look  once  more  at  our  three  prints, 
and  see  what  part  they  play  in  the  reproduction  of 
these  colours  by  the  blending  of  coloured  lights. 
In  this  case  they  will  take  the  form  of  ordinary 
lantern  transparencies  on  glass,  and  be  projected 
upon  a  lantern  screen  by  means  of  a  triple  lantern, 
the  three  slides  being  made  to  register  one  upon 
another,  so  as  to  appear  as  one  picture.  But  first 
of  all  we  must  place  in  the  lantern  three  coloured 
screens,  representing  the  three  primary  coloured 
lights,  red,  green,  and  blue-violet  (screens  for 
this  purpose  may  be  obtained  from  the  Photo- 
chromoscope  Syndicate,  28,  The  Pavement,  Clap- 
bam  Common),  and  so  adjust  the  light  from,  the 
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three  limes  that  when  the  three  coloured  lights  are 
blended  together,  the  lantern  sheet  appears  quite 
white.  It  is  now  possible  to  practically  test  the 
composition  of  white  light,  and  to  find  the  tints  of 
the  three  primary  pigmentary  colours  of  the  artist 
by  the  simple  experiment  of  placing  a  finger  in 
front  of  one  of  the  lantern  lenses.  If  it  be  the 
blue-violet  lantern,  a  yellow  silhouette  of  your 
finger  will  appear  upon  the  screen,  the  blue-violet 
being  cut  out,  leaving  only  the  mixed  red  and 
green  lights  where  the  shadow  falls.  Place  it  in 
front  of  the  red  lantern,  and  the  shadow  will 
appear  a  cyan-blue.  Stop  out  the  green,  and  it 
will  appear  a  magenta-pink. 

This,  then,  is  exactly  what  our  monochrome 
lantern  slides  are  going  to  do  when  they  are  placed 
in  front  of  their  respective  screens  in  the  lantern 
carriers.  They  will  stop  out  all  coloured  lights, 
excepting  such  proportions  and  quantities  as  are 
necessary  to  reproduce  the  colours  of  the  original. 
For  example,  to  imitate  our  red  geraniums,  we 
require  nearly  all  red  light,  in  various  quantities, 
that  is  to  say,  more  light  in  the  high  lights  and 
less  in  the  shadows.  Reference  to  positive  trans- 
parency No.  1  from  the  red  sensation  negative 
will  make  it  clear  how  this  colour  is  to  be  allowed 
to  reach  the  sheet  ;  while  in  like  manner  positives 
Ifos,  §  PiTid  3  will  expl£i,iu  how  the  greep  and  blue^ 
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violet  lights  will  be  kept  back.  To  reproduce  the 
yellow  calceolaria  both  red  and  green  light  is 
required  to  reach  the  screen,  as  these  together 
form  yellow.  Further  comparison  of  transparencies 
Nos.  1  and  2  will  show  these  flowers  to  be  repre- 
sented by  comparatively  clear  glass,  thus  allowing 
the  red  and  green  lights  to  pass  ;  while  in  No.  3 
they  appear  nearly  opaque,  consequently  the  blue- 
violet  light  is  prevented  from  taking  any  part  in 
the  reproduction  of  their  colour.  In  this  way  all 
the  orginal  tints  may  be  counterfeited. 

Enough  has  been  said  upon  the  theoretical  side 
of  the  subject,  and  I  trust  my  attempt  to  make 
it  easily  understood  has  been  successful. 
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COLOUR  SCREENS, 
HOW  TO  MAKEj  TEST,  AND  USE  THEM. 

Now  for  the  practical  part.  What  apparatus  do 
we  require  ?  Of  paramount  importance  is  the  set 
of  screens  for  making  our  three  negatives.  It 
is  essential,  if  the  finest  results  are  aimed  at,  that 
they  should  be  carefully  adjusted  for  the  plate  they 
are  intended  to  b©  used  with.  This  need  not, 
however,  trouble  those  to  whom  a  little  preliminary 
expenditure  upon  materials  is  of  no  moment,  as 
a  set  of  Carbutt's  colour  screens,  with  instructions 
for  use,  may  be  obtained  from  Penrose  &  Co., 
8  and  8a,  Upper  Baker  Street,  Lloyd  Square, 
London,  W.C.,  for  a  guinea. 

A  set  adjusted  for  use  with  the  Cadett 
"  Spectrum  "  plate  may  be  procured  from  Sanger 
Shepherd  &  Co.,  5,  6,  and  7,  Gray's  Inn  Passage, 
Red  Lion  Court,  Holborn.  This  firm  also  supply 
materials  for  printing  lantern  slides  in  the  three 
primary  colours  of  the  artist.    From  A.  Lumiere  et 
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Fils,  Lyons,  France,  or  their  London  agents,  Messrs. 
L,  Ganmont  &  Co.,  25,  Cecil  Court,  W.C.,  screens 
for  use  with  their  well-known  plates  can  be  pur- 
chased, and  from  the  Photochromoscope  Syndicate, 
Clapham  Common,  a  special  camera  back,  complete 
with  screens  and  dark  slide,  is  obtainable,  also 
an  ingenious  instrument  called  the  Kromskop," 
the  invention  of  Mr.  F.  E.  Ives,  whereby  the 
monochrome  transparencies  may  be  viewed  in 
colours  by  the  blending  of  the  primary  coloured 
lights,  using  day  or  artificial  light  as  the 
illuminant.  A  simple  triple  lantern  for  projecting 
the  colours  upon  the  screen,  in  which  the  light 
from  one  lime  is  made  to  simultaneously  illuminate 
the  three  lanterns,  is  also  procurable.  These 
instruments  are  very  low  in  price,  yet  beautifully 
made  and  scientifically  perfect. 

Colour-filters  for  use  in  conjunction  with  the 
Kromaz,"  a  viewing  instrument  of  somewhat 
similar  construction  to  the  Kromskop,"  are  pro- 
curable from  Messrs.  Watson  &  Sons,  313,  High 
Holborn.  Particulars  of  this  instrument,  the 
"  Kromskop,"  and  the  "  Melanochromoscope,"  a 
combined  apparatus  for  taking  the  three  negatives 
and  viewing  the  positives  in  colours,  will  be  found 
in  Chapter  VII. 

This  completes  the  list  of  materials  commercially 
obtainable,  with  the  exception  of  the  ruled  screens 
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for  Dr.  Joly's  process  {see  Chapter  VI.) ?  and  I 
must  leave  my  readers  to  judge  for  themselves 
which  method  of  producing  pictures  in  colour  is 
best  adapted  to  their  requirements,  and  to  select 
their  materials  accordingly. 

As  promised  in  the  previous  chapter,  I  shall 
now  detail  my  own  methods  of  working,  and 
endeavour  to  show  how  colour  photography  may 
be  carried  out  without  any  additional  apparatus 
beyond  a  camera  front  of  the  simplest  description, 
so  simple  that  it  should  not  be  difficult  for  any  one 
at  all  handy  with  plane,  chisel,  and  fretsaw  to 
make  ;  but  even  this  might  be  dispensed  with, 
reducing  our  outfit  to  a  set  of  screens,  or  light- 
filters,  and  the  necessary  materials  for  printing 
lantern  slides  and  paper  prints. 

Doubtless  many  who  contemplate  adding  colour 
work  to  their  photographic  repertoire  will  prefer 
to  purchase  their  screens  from  one  or  another  of 
the  sources  previously  mentioned.  Still  there 
may  be  others,  equally  enthusiastic,  to  whom  the 
outlay  of  a  few  sovereigns  is  a  matter  for  consider- 
ation, and  it  is  to  their  benefit  that  the  concluding 
portion  of  this  chapter  will  be  devoted. 

By  way  of  a  little  preliminary  encouragement, 
let  me  mention  that  all  my  own  work  has  been 
done  with  a  Lancaster's  Extra  Special  camera, 
using  Wray's  R.R.  lenses  and  home-made  light- 
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filters,  the  results  secured  being  satisfactory  iu 
the  extreme — in  fact,  they  could  not  be  better  had 
the  screens  cost  half  a  sovereign  or  more  each. 

Now  there  are  two  ways  of  making  our  red, 
green,  and  blue-violet  sensation  negatives,  namely, 
taking  all  three  upon  one  brand  of  plate,  sensitive 
to  the  whole  length  of  the  prismatic  solar  spectrum 
— that  is  to  say,  sensitive  to  all  the  colours  to  be 
found  in  nature,  such  as  the  Cadett  "  Spectrum," 
and  Lumi^re's  "  Panchromatic " — the  other  by 
making  them  upon  different  brands  of  plates, 
sensitive  chiefly  to  those  colours  required  to  act 
in  the  several  negatives.  In  the  second  method 
the  plates  used  are  as  follows  : — For  the  red 
sensation  negative  a  Lumiere  orthochromatic. 
Series  B,  sensitive  to  red  and  yellow  ;  a  Lumifere 
orthochromatic.  Series  A,  sensitive  to  green  and 
yellow,  for  the  green  negative;  and  an  ordinary, 
or  unorthochromatic,  plate,  such  as  the  Ilford 
ordinary,  for  the  blue-violet  sensation  negative. 
One  advantage  that  must  recommend  the  latter 
method  to  the  beginner  is,  that  the  plates  may 
be  developed  in  plenty  of  light,  the  ordinary  ruby 
lamp  being  used  for  the  green  and  blue-violet 
negatives,  a  green  glass  being  substituted  for  the 
ruby  in  developing  the  red  negative,  Lumi^re's 
B   plate   being   insensitive   to   green.    With  a 

Spectrum  "  plate  hardly  any  light  is  permissible 
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for  development.  A  safe  light  is,  however,  sold 
for  this  purpose  ;  but  as  it  practically  absorbs  all 
the  solar  spectrum,  little  light  can  come  through  it. 

The  plates  are,  of  course,  exposed  in  the  ordinary- 
dark  slides  of  the  camera,  which  should  preferably 
have  three  backs,  in  order  to  save  time  in  chang- 
ing the  plates.  The  ideal  method,  however,  is  to 
use  the  Cadett  Spectrum "  plate  in  a  special 
camera,  which  permits  of  the  three  negatives  being 
simultaneously  made  at  one  exposure,  side  by 
side,  upon  one  plate.  In  this  way  we  get  our 
three  negatives  correctly  exposed  and  evenly 
developed.  Any  movement  of  trees,  or  clouds, 
in  a  landscape  is  equally  recorded  in  each  negative. 
Though  Mr.  Ives  has  designed  and  used  such  a 
camera,  it  is  not,  I  fear,  likely  to  be  placed  upon 
the  market,  the  arrangement  of  mirrors  and  prisms 
being  too  elaborate  for  general  use.  He  has, 
however,  quite  recently  patented  another  camera 
for  taking  three  small  negatives  which  should 
meet  the  requirements  of  amateur  workers. 

Messrs.  Sanger  Shepherd  and  Co.  make  an 
instrument  which  practically  accomplishes  the 
same  end,  the  only  difference  being  that  the 
negatives  are  made  upon  separate  plates,  but  of 
the  same  brand,  carried  in  different  parts  of  the 
camera,  so  that  they  can  all  be  developed  in  one 
dish.    But  I  am  digressing  from  my  promise  iu 
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discussing  apparatus  here.  We  are  going  to  work 
on  the  cheap,  so  must  be  content  to  let  landscape 
work  severely  alone,  excepting  in  perfectly  calm 
and  still  weather. 

If  the  Spectrum  "  plate  be  adopted,  we  shall 
require  red,  green,  and  blue-violet  light-filters  ; 
but  these  are  not,  as  popularly  supposed,  the  same 
as  are  used  for  viewing  results  in  colour  by  blend- 
ing the  three  primary  coloured  lights,  but  should, 
as  far  as  possible,  conform  to  the  requirements 
laid  down  by  the  Clerk-Maxwell  colour  curves. 
To  explain,  supposing  we  desire  to  reproduce  an 
object  in  colour  by  the  blending  of  our  primary 
lights  with  the  aid  of  a  triple  lantern.  Let  us 
imagine  it  is  the  solar  spectrum  itself  we  wish 
to  reproduce.  What  do  we  require  to  enable  us 
to  mix  these  coloured  lights  upon  the  lantern 
screen  in  such  proportions  as  to  imitate  the  original 
in  colours  ?  Three  transparencies,  or  lantern 
slides,  of  such  varying  densities  and  gradations 
as  shall  stop  out  just  that  portion  and  quantity 
of  the  three  primary  lights,  or  fundamental 
spectrum  colours,  that  are  not  required  in  forming 
the  colours  of  the  solar  spectrum.  Let  us  look 
for  a  moment  at  the  diagram  of  the  spectrum 
on  this  page.  If  this  can  be  compared  at  the 
same  time  with  a  coloured  chart,  which  may  be 
found  in  alniost  any  public  library  in  nearly  every 
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standard  work  on  light,  my  remarks  will  be  more 
'  easily  understood. 

The  curved  lines  drawn  in  the  form  of  three 
little  hillocks  indicate  the  Clerk-Maxwell  colour 
mixture  curves,  and  from  them  we  readily  learn 
what  portions  of  the  spectrum  should  be  photo- 
graphically recorded  in  our  three  lantern  slides 
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Clerk-MaxweU's  Colour  Curve; 


if  we  are  to  obtain  a  correct  colour  reproduction 
on  the  lantern  sheet. 

The  gradation  of  the  slide  printed  from  the 
blue-violet  sensation  negative  will,  obviously,  be 
opaque  from  the  red  at  A  to  green  at  E,  at 
which  point  opacity  will  gradually  give  way  in 
the  proportion  indicated  by  following  the  curve  to 
its  extreme  height  at  BL  (short  for  blue-violet), 
which  will  be  represented  by  clear  glass,  descend- 
ing again,  with  corresponding  increase  in  density, 
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until  all  transparency  disappears  at  H.  Similarly, 
with  the  green  positive  we  shall  find  no  light  able . 
to  come  through  it  until  we  get  to  the  red  just 
beyond  C.  Here  transparency  will  increase  in 
proportion  to  the  steepness  of  the  curve,  until 
clear  glass  is  reached  at  the  summit,  midway 
between  D  and  E,  gradually  descending,  with 
corresponding  increase  in  opacity,  until  half-way 
between  F  and  G,  where  no  further  green  light 
can  get  through  to  the  screen.  In  a  similar 
manner  the  red  positive  should  be  transparent 
at  midway  between  C  and  D,  gradually  increasing 
in  density  on  either  side  until  opacity  is  reached 
at  A  and  E. 

Obviously,  then,  to  procure  these  transparencies 
we  must  have  a  set  of  three  negatives,  which  shall 
have  been  made  through  screens,  or  light-filters, 
which  allow  only  these  portions  of  the  spectrum 
to  act  during  the  exposures  for  their  respective 
negatives — that  is  to  say,  the  red  screen  should 
pass  all  colours  from  the  red  end  of  the  spectrum 
to  E  in  the  green.  The  green  filter  all  colours 
from  just  beyond  C  in  the  red  to  midway  between 
F  and  G  in  the  blue,  while  the  blue-violet  screen 
must  transmit  the  colours  lying  between  E  in  the 
green  and  the  violet  end  of  the  spectrum. 

This  the  screens  used  for  viewing  positives  by 
combining  the  primary  lights  would  not  do,  as, 
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being  too  deep  in  colour,  they  would  individually 
cut  out  too  much  of  the  spectrum.  The  colours 
recorded  in  the  negatives  must,  so  to  speak, 
overlap  according  to  the  proportions  laid  down 
by  Clerk-Maxwell,  or  we  shall  not  be  able  to 
satisfactorily  reproduce  our  subject  in  colour.  For 
instance,  yellow  must  be  equally  recorded  in  both 
the  red  and  green  negatives.  Reference  to  the 
illastrations  on  page  10  will  show  that  the 
yellow  calceolaria  is  comparatively  transparent 
in  both  the  red  and  green  pictures,  so  that  when 
they  are  backed  up  with  their  red  and  green 
glasses  in  the  lantern,  and  projected  upon  the 
sheet,  they  appear  yellow  because  the  red  and 
green  lights  are  present  in  nearly  equal  propor- 
tions. Therefore  it  must  be  plain  to  every  one  why 
screens  used  for  lantern  projection  cannot  be  used 
for  taking  the  negatives. 

Now  to  make  our  screens.  The  materials 
required  are  few  and  simple,  comprising  an  ounce 
or  two  of  Mawson's  negative  collodion  (uniodised), 
a  bottle  of  Higgins's  photo-mounter,  some  paper 
strips,  a  few  aniline  colours,  and  some  glass. 

The  glass  should  be  what  is  known  as  "patent 
plate,"  and  can  be  obtained  from  any  glazier  or 
glass  merchant — excepting,  possibly,  in  the  very 
small  country  towns  ;  but  even  there  it  could 
be  procured  to  order  through  the  local  glazier. 
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A  great  deal  of  unnecessary  fuss  has  been  made 
about  the  necessity  for  using  optically  worked 
glass  for  colour  screens  ;  but  the  writer's  experi- 
ence is  that  thin  patent  plate  is  practically  optically 
plane  on  both  sides,  that  is,  each  side  is  perfectly 
level  and  parallel  ;  in  fact,  it  could  not  be  improved 
(in  all  probability  it  would  be  spoiled)  were  it 
sent  to  an  optician  to  be     worked."     Still,  if 
any  prefer  it  so  prepared,  it  can  be  procured  from 
Penrose  &  Co.,  squares  two  inches  by  two  inches 
costing  four  shillings  apiece,  and  as  six  pieces 
are  wanted  for  a  set  of  screens  such  as  we  are 
about  to  make,  the  glass  alone  would  cost  24s., 
whereas  the  same  quantity  of  thin  patent  plate 
can  be  obtained,  cut  to  size,  for  a  few  pence. 
I  have  paid  as  little  as  twopence  for  six  pieces 
two  inches  by  two  inches. 

For  the  colouring  matter  it  is  sufficient  to 
purchase  a  few  pennyworths  of  commercial  dyes, 
which  I  have  found  admirably  adapted  to  screen- 
making.  We  shall  require  three  penny  packets 
of  Judson's  green,  one  of  violet,  and  a  three- 
penny packet  of  "  Diamond "  scarlet  and  yellow 
for  cotton  ;  in  all,  tenpenny worth  of  colouring 
matter,  sufficient  for  a  hundred  or  more  screens, 
and  which  may  be  purchased  at  almost  every 
chemist's  and  oil  shop.  These  require  to  be  made 
up  in  solutions  as  follows  ;— Dissolve  the  penny 
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packet  of  Judson's  violet  in  one  ounce  of  boiling 
water,  the  two  packets  of  green  in  one  ounce, 
and  the  third  in  another  ounce  of  hot  water. 
Of  the  threepenny  packet  of  Diamond  "  scarlet, 
about  six  grains  to  the  ounce  of  hot  water  should 
be  used,  with  two  grains  of  salt  to  each  ounce  of 
solution.  For  the  yellow  bath  a  thimbleful  of  the 
powder  in  three  or  four  ounces  of  water  will  be 
about  sufficient. 

We  are  now  ready  to  commence  our  screens, 
which  will  be  found  a  very  easy  task  if  the 
following  instructions  are  closely  adhered  to  : — 

For  the  red  screen,  take  a  piece  of  the  patent 
plate  glass,  and  carefully  clean  with  a  little 
ammonia.  Hold  the  glass  on  the  tips  of  the 
fingers,  as  shown  in  illustration,  and  pour  on 
sufficient  collodion  to  cover  the  plate,  as  indicated 
by  the  dotted  lines.  With  a  slight  movement 
of  the  wrist,  the  collodion  should  be  made  to 
flow  to  corner  No.  1,  then,  following  the  edge 
of  the  plate,  to  corner  No.  2,  and  along  the  top 
edge  of  the  glass  to  No.  3,  the  surplus  being 
finally  poured  back  into  the  bottle  from  corner 
No.  4.  With  a  very  little  practice  this  operation 
may  be  performed  in  a  few  seconds,  and  the 
quicker  the  better,  as  the  collodion  sets  very 
quickly.  Coating  should  be  preferably  done  by 
daylight,  owing  to  the  fact  that  collodion  is  highly 
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inflammable.  It  must  be  kept  in  a  glass-stoppered 
bottle,  or  it  will  get  thick  and  require  the 
addition  of  a  little  ether  before  it  will  flow  easily 
over  the  plate.  As  soon  as  the  glass  is  coated, 
it  must  be  allowed  to  stand  for  a  minute  or  so, 
until  the  collodion  film  has  assumed  a  leathery- 
appearance,  when  it  is  placed,  glass  side  down, 
or  standing  on  its  edge  against  a  bottle,  in  a 


basin  of  clean  water,  where  it  should  remain 
until  all  greasiness  has  disappeared.  This  is 
known  by  the  water  flowing  freely  and  evenly  off 
the  film  when  withdrawn  from  the  water,  which 
it  generally  does  after  about  five  minutes'  soaking. 
The  plate  is  now  immersed,  collodion  side  upper- 
most, in  a  small  porcelain  dish  (lantern  size  is 
convenient)  containing  a  couple  of  ounces  of  the 
"  Diamond  "  scarlet  dye  solution.  It  will  require 
to  remain  in  the  bath  for  a  considerable  time — 
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possibly  some  hours — before  a  deep  enotigb  colour 
is  arrived  at.  When  this  stage  is  reached, 
rinse  slightly  in  clean  water,  or  under  a  tap, 
to  remove  the  superfluous  dye,  and  set  up  to 
dry,  which  may  take  about  ten  or  twelve  hours, 
after  which  time  the  coloured  film  will  be  found 
to  have  lost  its  leathery  appearance,  and  to  lie 
quite  smoothly  upon  the  glass.  Great  care  must 
be  exercised  to  avoid  touching  the  collodion  film 
whilst  wet,  as  it  might  easily  be  pulled  off"  the 
glass. 

Another  plate  is  treated  in  a  similar  manner, 
and  when  dry  the  two  are  cemented  together, 
film  to  film,  by  the  application,  on  the  point  of 
a  pocket  penknife,  to  the  edges  of  the  glass,  of  a 
small  quantity  of  Higgins's  photo-mounter.  A  very 
little  will  suffice  ;  too  much  would  result  in  the 
screen  being  spoiled,  as,  when  the  two  glasses 
are  pressed  together,  it  would  spread  between 
the  films  and  destroy  transparency.  Allow  half 
an  hour  for  the  paste  to  set,  and  then  bind  the 
two  glasses  firmly  together  with  paper  strips, 
just  as  you  would  bind  up  a  lantern  slide. 

For  the  «'reen  screen,  coat  another  piece  of  glass 
with  collodion,  and  immerse  in  the  bath  containing 
two  packets  of  Judson's  green  in  one  ounce  of 
water.  Rinse  and  dry  as  before.  Coat  a  second 
gla^s  with  collodion  and  colour  in  the    Diamond  " 
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yellow  bath.  This  dye  acts  rather  slowly,  and 
it  may  be  necessary  to  leave  the  glass  in  the 
solution  for  an  hour,  or  longer,  before  the  collodion 
film  is  stained  a  deep  enough  yellow.  The  two 
glasses  are  bound  up  in  the  same  way  as  the  red. 

For  the  blue- violet  screen,  coat  two  pieces  of 
the  patent  plate  glass  with  collodion.  Colour  one 
in  the  violet  solution,  and  the  other  in  the  bath 
containing  one  penny  packet  of  Judson's  green 
to  the  ounce  of  water,  both  being  rinsed,  dried, 
and  bound  up  as  in  the  case  of  red  and  green 
screens.  This  filter  will  be  comparatively  deeper 
in  colour  than  the  other  two,  and  if  of  the  right 
shade,  will  be  a  deep  cobalt,  or  ultramarine,  blue. 
Owing  to  the  fact  that  collodion  is  highly  in- 
flammable, screen-making  should  invariably  be 
conducted  in  daylight. 

The  next  step  is  the  testing  of  our  screens  to 
ascertain  if  they  cut  off  approximately  in  accord- 
ance with  the  Clerk-Maxwell  colour  curves,  pre- 
viously described.  Theoretically,  this  operation 
should  be  performed  with  a  spectroscope,  but,  as 
a  direct  vision  intrument  to  be  anything  like 
useful  cannot  be  purchased  for  less  than  a  guinea, 
I  will  show  how  to  do  without,  and  illustrate 
the  old  proverb  of  necessity,"  etc.  We  cannot, 
however,  dispense  with  a  prism*  This  is  a  tri- 
angular piece  of  glass,  and  can  be  obtained  from 
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Penrose  &  Co.,  one  and  half  inches  in  length, 
for  half  a  guinea.  Personally,  I  have  been  rather 
fortunate  with  prisms,  having  some  glass  candle- 
sticks resplendent  in  those  old-fashioned  triangular 
glass  embellishments.  If  any  of  my  readers 
have  similar  ones,  or  a  glass  chandelier  decked 
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with  these  ornaments,  they  have  a  veritable  orchard 
of  prisms  on  the  premises.  Hook  one  off  when 
you  want  to  test  your  screens,  and  take  it  to  the 
table  facing  a  window.  Draw  the  blind  down 
to  within  an  inch  or  an  inch  and  a  half  of 
the  window  latch,  as  shown  in  Fig.  1.  Raise 
the    shutter,  if   you  have   one,  until    all  the 
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bottom  half  of  the  window  is  covered  up.  If 
not,  paste  a  piece  of  brown  paper  over  glass  to 
shut  out  the  light,  as  shown  in  Fig.  2.  Return 
to  the  table,  and  look  through  the  prism, 
revolving  it  slowly,  until  you  produce  a  beautiful 
solar  spectrum  in  the  space  marked  S,  and  enclosed 
by  dotted  lines  in  Figs.  1  and  2.  This  opening, 
by  the  way,  must  look  out  on  to  the  sky,  and  not 
upon  a  house  or  a  tree.  In  this  way  it  is  possible 
to  get  a  perfect  spectrum,  showing  every  colour 
and  tint  from  red  to  violet — in  fact,  no  spectroscope, 
however  costly,  could  give  a  better  band  of  colour. 
The  depth  varies  according  to  the  width  of  space 
between  the  bottom  of  the  blind  and  the  window 
frame,  and  the  distance  from  which  it  is  viewed. 
The  farther  you  sit  back  in  the  room  the  wider 
may  be  the  opening.  At  a  distance  of  eight  feet 
you  can  get  a  spectrum  four  to  five  inches  long. 
If  you  get  too  near,  you  lose  the  perfect  band  of 
colours,  and  see  only  a  fringe  of  red  and  yellow 
on  the  blind,  and  violet  and  blue  on  the  window 
frame,  with  daylight  in  between. 

In  testing  the  screens,  it  is  better  to  have  two 
or  three  of  each  colour,  so  that  the  best  set  of  three 
can  be  selected.  When  the  prism  is  focussed 
upon  the  window,  and  a  perfect  spectrum  seen, 
place  the  red  screen  in  front  of  the  prism.  The 
poloiirs  from  the  violet  to  nearly  the  end  of  the 
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green  should  entirely  vanish,  and  appear  black.  If 
this  is  so,  the  screen  may  be  passed  as  being 
approximately  correct.  The  green  screen  should 
be  found  to  shut  out  all  the  violet,  about  half  the 
blue,  and  nearly  all  the  red,  while  the  blue  screen 
should  pass  all  colours  from  the  violet  end  to  nearly 
the  end  of  the  green,  a  very  deep  band  of  ruby 
appearing  at  the  red  end. 

If  a  coloured  chart  of  the  spectrum  be  at  hand 
when  testing,  the  work  will  be  easier,  as  the  lines 
given  in  the  coloured  representation  will  take  the 
place  of  those  absent  in  the  real  spectrum  we  are 
using  in  the  window.  This  will  be  found  a  very 
satisfactory  and  inexpensive  method  of  proving 
our  colour  screens.  This  set  is,  of  course,  intended 
to  be  used  with  a  Cadett  Spectrum  "  or  a  Lumi^re 
"  Panchromatic "  plate.  They  may  be  placed 
either  in  front  or  behind  the  lens,  but  the  best 
place  is  behind,  and  any  one  at  all  handy  with 
a  plane,  chisel,  and  fret-saw  could  easily  make  a 
camera  front  attachment  containing  a  receptacle 
for  the  screen. 

The  individual  exposures  with  the  three  filters 
must  be  found  by  experiment.  For  a  first  trial 
upon  a  floral  subject  at  y/16,  by  window,  summer 
light,  six,  forty,  and  sixty  seconds  for  the  blue- 
violet,  green,  and  red  negatives  respectively  might 
be  tried.    The  key  to  success  in  colour  work  is, 
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given  fairly  correct  screens,  to  get  three  properly 
exposed  negatives  all  equally  developed,  and  to 
facilitate  this  it  is  preferable  to  develop  the  three 
plates  together  in  the  same  dish.  No  tricks  to 
correct  exposure  during  development  are  per- 
missible. A  normal  pyro-soda  solution,  without 
bromide,  should  be  used,  and  if  exposures  and 
development  have  been  correct,  any  perfectly  white 
object  in  the  picture  will  appear  with  equal  density 
in  each  negative. 

Great  care  must  be  taken  to  guard  against  fog, 
both  when  placing  the  plates  in  the  dark  slides 
and  during  development.  It  is  impossible  to  use 
the  ordinary  dark-room  lamp,  but  a  piece  of  glass, 
cut  to  any  size,  and  known  as  a  safe  light," 
may  be  obtained  from  Messrs.  Cadett  and  Neall, 
Ashtead,  Surrey,  which  can  be  placed  in  the  lamp 
in  lieu  of  the  ruby  glass  ;  or,  as  a  substitute,  we 
may  place  our  ruby  lamp  in  a  box,  one  side  of 
which  has  been  glazed  with  ruby  and  blue  sheet 
glass,  procurable  for  a  few  pence  at  any  glazier's. 
When  the  three  glasses  are  laid  one  upon  the 
other,  the  colour  should,  on  looking  through  them, 
not  be  paler  than  the  combined  colours  of  our  red 
and  blue-violet  light-filters,  which  will  appear  a 
deep  ruby  when  viewed  in  a  similar  manner,  but 
rather  deeper  for  preference. 

We  now  arrive  at  the  second  method  of  making 
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onr  negatives,  that  is,  by  using  the  three  different 
brands  of  plates  previously  mentioned.  The  screens 
in  this  case  are  a  pale  ruby,  orange  or  aurantia, 
and  violet,  and  are  easier  to  make,  requiring  only 
one  film  upon  one  piece  of  glass.  I  can  fancy  I 
hear  some  one  asking  why  the  screens  in  this  case 
are  of  a  different  colour  from  those  previously 
described.  Why  should  not  the  red,  green,  and 
blue  set  be  used?  Well,  in  truth  they  could, 
but  it  is  not  necessary.  When  using  a  plate 
sensitive  to  the  whole  length  of  the  solar  spectum, 
a  green  filter  is  used  for  the  green  sensation 
negative  becauses  it  passes  the  colours  which  are 
required  to  be  recorded  in  the  negative,  and  stops 
all  others.  Lamiere's  A  plate  being  comparatively 
insensitive  to  red,  there  is  no  object  in  using  a 
screen  that  absorbs  this  colour,  and  an  aurantia 
filter,  which  gives  a  good  rendering  of  the  greens 
and  yellows,  while  suppressing  the  blues  and 
violets,  is  quite  sufficient. 

In  the  opinion  of  the  writer  this  way  of  working 
is  preferable  to  all  others  for  amateur  use,  there 
being  a  greater  chance  of  successful  results  being 
obtained  by  novices  than  would  be  the  case  were 
a  start  made  with  Spectrum  "  or  "  Panchromatic  " 
plates,  unless,  of  course,  the  screens  or  a  special 
camera  be  commercially  procured.  Beginners  are, 
therefore,   counselled  by  the  author  to  closely 
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adhere  to  the  instructions  contained  in  the  rest 
of  this  chapter. 

Thin  lantern  plates,  which  have  been  soaked 
in  hyposulphite  of  soda,  to  dissolve  the  silver 
bromide,  and  thoroughly  washed,  are  coloured  in 
the  following  dye  baths  : — 


Ruby, 


Judson's  scarlet . . . 
Hot  water 


Aurmitia. 
Judson's  yellow  (penny  packet) 
Hot  water 

"  Diamond  "  orange  (for  silk  and 

wool)  ... 
Hot  water 


1  penny  packet. 
1  oz. 


6  gr. 
1  oz. 


Violet 


Judson's  violet 
Hot  water 


3  gr. 
1  oz. 


1  penny  packet. 
1  oz. 


The  aurantia  colour  is  obtained  by  immersing 
alternately  in  the  orange  and  yellow  baths.  Occa- 
sionally the  violet  solution  may  be  found  to  stain 
the  gelatine  film  unevenly.  In  this  case,  clean 
off"  the  gelatine  and  coat  the  glass  with  collodion. 
The  red  and  violet  screens  should  be  stained  as 
deep  as  the  baths  will  colour  them  ;  but  the 
aurantia  filter  should  be  withdrawn  when  it  appears 
to  be  of  a  tint  somewhat  similar  to  that  of  a 
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deep  screen  used  for  ordinary  isochromatic  work. 
Success  in  staining  the  gelatine  films  depends  to 
a  great  extent  upon  having  the  dye  thoroughly 
dissolved  and  using  the  solutions  as  warm  as  the 
gelatine  will  bear  it  without  frilling.  The  com- 
mercial dyes  mentioned  for  screen  work  are  those 
which  the  author  has  found  best  adapted  to  the 
purpose.  In  some  towns  it  may  happen  that  one 
particular  brand  only  can  be  obtained,  and  as 
some  colours  are  not  suitable  for  staining  gelatine, 
disappointment  may  result.  As  a  general  rule, 
dyes  sold  for  woollen  goods  answer  best  with 
gelatine,  and  special  cotton  colours  with  collo- 
dion ;  but  there  are  exceptions,  and  some  dyes 
will  colour  both.  Judson's  or  the  ^'Diamond" 
brands  should,  however,  be  purchased  whenever 
possible. 

The  screens  must  be  slightly  rinsed  after  staining, 
and  set  up  to  dry,  when  they  can  be  cut  up  with 
a  shilling  wheel  glass-cutter  to  any  desired  size, 
except  in  the  case  of  the  violet  screen,  using 
collodion,  when  the  glass  should  be  cut  before 
coating,  as  the  film  is  too  tender  to  bear  rough 
usage. 

My  own  screens  are  cut  to  fit  a  special  camera 
front.  It  has  a  hinged  door  carrying  the  lens, 
and  works  well  in  practice.  The  illustration 
given  should  enable  any  one  to  copy  it.    It  is 
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made  of  quarter-inch  cedar,  and  the  screens  are 
inserted  in  turn  when  making  the  negatives. 

The  negatives  from  which  the  prints  given  on 
pages  10  and  11  are  made  were  produced  in  this  way. 
The  violet  screen  was  used  with  an  Ilford  ordinary, 
and  the  exposure  at  11  a.m.  on  a  bright  July 


day,  by  window  (south  light),  stop  y/16,  was  four 
seconds.  The  orange  screen,  which  should  be  about 
the  shade  of  a  deep  screen  used  for  ordinary  iso- 
chromatic  work,  was  used  with  a  Lumiere  A  plate 
under  the  same  conditions,  giving  thirty  seconds' 
exposure,  the  red  screen  being  utilised  with  a 
Lumiere  B,  same  stop  and  light,  the  exposure 
being  one  minute,  all  three  plates  being  developed 
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with  Lumiere's  pyro-soda  formula.  In  developing 
the  latter  plate,  do  not  omit  to  put  a  piece  of 
green  sheet  glass  in  place  of  the  red  in  the  dark- 
room lamp,  and  it  is  better  rather  to  lay  a  second 
piece  of  green  in  front  of  the  lantern  to  make 
doubly  certain  against  fog. 

When  photographing  flowers,  be  careful  to  see 
that  all  stalks  are  well  in  the  water,  or  leaves 
may  be  found  to  have  drooped  considerably  before 
the  third  plate  is  exposed.  This  happened  to  a 
slight  extent  in  the  case  of  those  depicted  in 
the  subject  illastrating  Chapter  II.  Such  an 
accident  is  fatal  to  accurate  registration  in 
printing. 

There  is  yet  another  way  of  making  our  screens, 
namely,  by  dyeing  negative  plates  which  have  had 
the  silver  bromide  dissolved  out,  as  with  the  lantern 
plates.  These  have  an  additional  advantage,  in 
that  they  can  be  placed  in  the  dark  slide  in  front 
of  the  plates,  film  to  film,  so  that  no  cutting  or 
special  camera  front  is  required.  The  exposures 
and  manipulations  are  the  same  as  given  for  those 
made  upon  the  lantern  plates,  but  if  desired,  the 
exposure  for  the  blue-violet  negative  on  the  Ilford 
ordinary  may  be  made  tvithout  a  screen,  its  place 
in  the  dark  slide  being  filled  by  a  piece  of  clear 
glass.  Many  experts  are  of  opinion  that  the  use 
of  a  violet  screen  with  an  ordinary  plate  has  no 
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effect  other  than  to  increase  the  exposure  ;  still, 
personally,  I  prefer  to  use  one.  The  ground  glass 
of  the  camera  must  be  reversed  to  allow  for  the 
displacement  of  the  plates  by  the  extra  thickness 
of  glass  in  the  dark  slides. 

This  method  of  working  is  simplicity  itself, 
and  I  can  recommend  it  for  experimental  work. 


CHAPTER  IV. 


PRINTING   ON  PAPER, 

Having  obtained  our  negatives,  the  question  of 
I)rinting  on  paper  arises^  and  to  accomplisli  this 
we  must  superimpose  three  prints  in  the  primary 
colours  of  the  artist  upon  one  piece  of  paper.  As 
a  matter  of  fact,  colour  photographs  on  paper  are 
as  plentiful  as  blackberries  in  the  autumn.  They 
are  seen  every  day  of  the  week  by  thousands  of 
people,  thongh  they  are  not  generally  recognised 
as  such  by  the  public  ;  of  course  I  allude  to  the 
three-colour  illustrations  in  the  weekly  and  monthly 
papers  and  magazines.  Perhaps  I  should  be  more 
correct  in  calling  them  reproductions  from  colour 
photographs.  Every  one  is  readily  able  to  recog- 
nise an  ordinary  photograph  when  they  see  one 
reproduced  in  the  pages  of  The  Amateur  Photo- 
grapher.  These  letterpress  illustrations  are  made 
from  photographic  prints  by  means  of  half- 
tone engravings  on  copper,  which  can  be  printed 
from  in  ink  of  any  colour.  Colour  prints  are  pro- 
duced in  jast  the  same  way,  only,  of  course,  there 
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are  three  photographs  to  be  copied  instead  of  one, 
and  therefore  three  half-tone  blocks  to  be  used,  one 
being  printed  from  in  yellow  ink,  another  in  cyan- 
blue,  and  the  third  in  magenta-pink  ink,  each  print 
being  made  to  register  one  upon  the  other. 

Unfortunately,  life  is  too  short,  and  money  too 
scarce,  for  amateurs  to  make  their  prints  in  this 
way,  and  a  cheaper  and  less  elaborate  process  has 
to  be  resorted  to. 

The  simplest  method,  and  the  one  best  adapted 
to  amateur  use,  is  to  take  a  piece  of  commercial 
ferro-prussiate  paper,  such  as  that  sold  by  Marion 
and  Co,,  and  make  a  print  upon  it  from  the  red 
sensation  negative.  This  is  not  absolutely  the 
correct  shade  of  blue,  but  it  is  as  near  as  we  can 
get  to  it  photographically.  The  colour  should,  as  a 
matter  of  fact,  be  a  cyan-blue,  the  complementary  to 
the  fundamental  red  of  the  solar  sjDectrum — that  is 
to  say,  the  colour  which,  in  the  form  of  light,  would, 
if  mixed  with  the  fundamental  red,  produce  white. 

We  next  should  make  a  print  in  lemon-yellow 
in  perfect  registration  upon  the  ferro-j)russiate 
positive.  Tliis  is  most  nearly  approached  by  print- 
ing in  the  gum-bichromate  process  with  yellow- 
lake.  The  blue  print  is  immersed  for  one  or  two 
minutes  in  a  ten  per  cent,  solution  of  bichromate 
of  potash,  and  hung  up  to  dry  in  the  dark  ;  or 
this  operation  may  be  hastened  by  holding  in 
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front  of  a  gas  flame.  When  perfectly  dry,  we 
may  coat  the  print  with  Hhe  gum  and  pigment. 
The  gum  solution  is  made  up  by  dissolving  half 
an  ounce  of  the  finest  gum  acacia  in  three  ounces 
of  hot  water.  A  little  of  this  is  poured  out  when 
cold  upon  a  porcelain  palette — the  back  of  a 
bromide  opal  makes  a  capital  substitute.  About 
one  dram  will  suffice  to  coat  a  quarter-plate  print, 
and  to  this  quantity  add  just  sufficient  yellow-lake 
to  colour  the  gum,  the  whole  being  thoroughly 
mixed  with  the  blade  of  a  knife — an  artist's 
palette  knife  for  preference.  The  pigments  used 
are  those  sold  by  artists'  colourmen  in  twopenny 
tubes  for  water-colour  drawing..  Spread  the 
mixture  upon  the  paper  with  a  round  camel-hair 
brush,  commonly  called  a  mop,  evening  up  and 
smoothing  the  coating  with  a  badger-hair  softener, 
and  dry  in  the  dark. 

The  blue  picture  is  easily  seen  through  the 
coating  of  gum  and  yellow-lake,  as  this  pigment 
is  very  transparent,  so  that  the  print  is  readily 
adjusted  in  the  printing-frame  in  accurate  registra- 
tion under  the  blue-violet  negative  from  which 
we  are  about  to  print. 

The  exposure  must  be  found  by  experience,  so 
much  depending  upon  the  nature  of  the  light  and 
the  thickness  of  the  coating  ;  but,  as  a  rough  guide, 
it  may  be  mentioned  that  this  will  be  far  less 
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than  is  the  case  when  making  an  ordinary  print 
by  this  process,  using  an  opaque  pigment. 

It  is  best  to  lay  the  print  face  down  upon  a 
dish  of  tepid  water  to  develop,  which  should 
automatically  take  place  in  about  half  an  hour,  or 
less  if  under-exposed.  If  development  takes  place 
too  slowly^  and  over-exposure  is  suspected,  raise 
the  temperature  of  the  water.  On  no  account 
attempt  any  of  the  tricks  resorted  to  by  mono 
chrome  workers,  such  as  local  brushing  away  ot 
pigment,  etc.  Allow  the  print  to  develop  itself, 
or  the  colours  in  the  resulting  print  will  be  in 
correct.  If  any  assistance  is  required,  a  stream 
of  water  may  be  allowed  to  flow  very  gently  across 
the  surface  of  the  picture.  When  sufficiently 
developed,  immerse  in  a  ten  per  cent,  solution 
of  alum,  to  harden  the  gum  and  expel  all  traces 
of  the  yellow  bichromate  of  potash,  and  in  this 
solution  the  print  must  remain  until  all  yellow- 
ness in  the  whites  has  disappeared. 

When  dry,  we  resensitise  in  the  bichromate  bath 
as  before,  dry  in  the  dark,  and  coat  again  with 
gum  and  pigment,  this  time  using  crimson-lake 
for  the  colouring  matter.  This  colour  is  very  near 
the  complementary  to  the  fundamental  green,  and 
in  printing  with  it  we,  of  course,  use  the  green 
sensation  negative.  After  development,  which  is 
carried  out  in  precisely  the  same  manner  as  with 


46 


Colour  Photography. 


the  yellow  print,  the  picture  should  be,  approxi- 
mately, a  facsimile  in  colour  of  the  original  subject 
photographed.  It  is  possible,  however,  that  we 
may  have  made  the  blue  print  too  dark,  or  the 
yellow  too  pale,  and  so  on,  in  which  case  the 
print  may  not  be  worth  keeping,  and  another  must 
be  made. 

Owing  to  the  extreme  transparency  of  yellow- 
lake,  it  may  sometimes  happen  that,  after  develop- 
ment, the  greens  and  yellows  may  appear  rather 
weak.  In  this  case,  make  a  second  printing 
in  yellow-lake  before  commencing  the  crimson. 
Another  disadvantage  possessed  by  this  pigment 
is  its  lack  of  permanence.  This  difficulty  may 
be  overcome  by  dispensing  with  it  altogether,  and 
substituting  a  more  permanent,  though  opaque, 
yellow.  I  have  used  chrome-yellow  No,  2  with 
advantage.  It  might  be  supposed  that  this  colour 
would  be  too  bright,  seeing  that  lemon,  or  prim- 
rose, yellow  is  the  complementary  to  the  primary 
blue-violet.  It,  however,  loses  much  of  its  brillancy 
after  passing  through  the  gum-bichromate  process. 
Aureolin  is  another  substitute  for  yellow-lake. 
It  is  transparent  and  quite  permanent,  but,  un- 
fortunately, very  expensive,  and  extravagant  in 
use. 

In  working  with  chrome-yellow  it  will  be 
necessary  to  print  from  the  blue-violet  negative 
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first  upon  well-sized  paper,  and  no  better  for  the 

purpose  can  be  found  than  that  sold  by  the  Autotype 

Company  for  carbon  work,  under  the  title  of  Matt 

Surface  Single  Transfer,"  especially  for  large  work. 

It  must  first  be  sensitised  in  the  bichromate  bath, 

and  dried,  then  coated  in  the  same  way  as  with 

yellow-lake  ;  but  as  chrome-yellow  is  as  opaque 

as  a  brick  wall,  we  shall  not  require  to  mix  so 

much  pigment  with  the  gum.    When  developed 

and  dried,  sensitise  the  yellow  print  for  the  blue 

impression  as  follows  : — Dissolve  sixty  grains  of^  <^ 

ammonio-citrate  of  iron  in  one  ounce  of  water,  and    '  WfJt  /dA^ 

fifty  grains  of  potassium  ferricyanide  in  another 

ounce  of  water.    For  use,  mix  in  equal  parts. 

One  dram  of  each  will  suffice  to  coat  several 

quarter-plate    prints.    The   solution    should  be 

brushed  over  the  yellow  print  sparingly  with  a 

camel-hair  mop,  the  coating  being  evened  up  with 

the  badger  softener,  and  dried  as  soon  as  possible. 

After  printing,  develop  in  the  manner  common 

to  the  ferro-prussiate  process,  namely,  by  soaking 

in  cold  water.    When  complete,  make  the  third 

printing  in  crimson-lake  by  the  gum-bichromate 

process. 

I  have  not  considered  it  necessary  to  enter  into 
the  theory  of  gum-bichromate  printing,  as  most 
readers  of  this  little  book  are  doubtless  familiar 
with  it.   If  not,  The  Amateur  Photographer  hand- 
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book  entitled  Photo- Aquatint,"  by  A.  Maskell 
and  E.  Demachy,  and  published  at  1,  Creed 
Lane,  E.G.,  might  be  usefully  consulted.  Still, 
if  the  instructions  given  here  are  closely  followed, 
the  process  will  explain  itself. 

In  printing  in  the  manner  just  described,  it  is 
advisable  to  use  duplicate  negatives,  and  these 
might  just  as  well  be  enlarged  while  we  are 
about  it.  The  reason  for  this  is  that  in  shifting 
the  prints  about  in  the  printing-frame  to  receive 
registration,  the  negative  films  are  liable  to  get 
rubbed,  and  so  spoil  them  for  lantern  slide  work. 

This  objection  could,  however,  be  overcome  by 
utilising  the  carbon  process,  and  it  is  a  matter 
of  surprise  to  the  writer  that  materials  have  not 
ere  this  been  placed  upon  the  market.  In  case 
any  wealthy  amateur  is  disposed  to  place  a  special 
order  for  his  own  use,  and  as  an  inducement  to 
some  enterprising  firm  to  fill  a  long-felt  want,  I 
will  suggest  the  following  process  : — The  materials 
required  are  bands  of  tissue  made  of  the  same 
pigments  as  used  at  the  present  time  in  the 
manufacture  of  printing  inks  for  commercial  tri- 
chromatic work,  sheets  of  trans j)arent  celluloid, 
matt-surfaced  opal  or  specially  prepared  waterproof 
paper  coated  with  hard  gelatine. 

To  make  a  print,  a  piece  of  each  of  the  three 
tissue^  is  cut  to  the  required  size,  sepsitised  ip  the 
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bichromate  of  potash  solution  for  three  minutes, 
and  squeegeed  immediately  after  removing  from  the 
sensitising  bath  upon  separate  pieces  of  the  trans- 
parent celluloid,  which  must  be  thoroughly  waxed 
or  rubbed  with  French  chalk  on  the  side  brought 
into  contact  with  the  tissue,  and  allowed  to  dry 
in  the  dark.  The  three  tissues  are  placed  behind 
their  respective  negatives  to  print  with  the  celluloid 
surface  in  contact  wich  the  negative  film,  developed 
from  the  back,  as  in  ordinary  carbon  printing,  and 
the  pictures  allowed  to  dry  upon  their  temporary 
celluloid  supports.  Nothing  now  remains  but  to 
transfer  the  three  prints  to  opal,  or  a  piece  of 
the  waterproof  paper,  in  the'  following  manner  : — 
Soak  a  piece  of  the  paper  in  cold  water  to  soften 
the  gelatine,  and  bring  into  contact  with  the  yellow 
print,  squeegee,  and,  when  dry,  strip  off  in  the  usual 
way  from  temporary  support.  Now  immerse,  face 
upwards,  in  a  dish  containing  ten  ounces  of  a  five 
per  cent,  solution  of  Nelson's  No.  1  gelatine,  into 
which  one  ounce  of  a  ten-grain  solution  of  chrome 
alum  has  been  stirred  whilst  warm.  This  must  be 
kept  in  a  warm  liquid  state  while  in  use.  Bring 
the  blue  print  into  contact  underneath  the  surface 
of  the  gelatine  solution,  and  carefully  work  into 
registration  with  the  print  in  yellow.  Lift  both 
out  together,  see  that  the  registration  is  perfect, 
squeegee  lightly,  and  set  up  to  dry,  when  strip. 
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Repeat  the  operation  to  transfer  the  crimson 
print. 

This   should  prove  a  simple  and  inexpensive 
method  of  printing  in  colours  upon  paper.  One 
great  advantage  it  would  possess  over  the  gum- 
bichromate  process  lies  in  the  fact  that  the  result 
could  be   viewed  before   finally  transferring  in 
superposition,  as  the  prints,  being  upon  temporary- 
supports  of  transparent  celluloid,  could  be  laid 
one  upon  another  on  a  piece  of  white  paper.  If 
one  was  found  a  little  too  pale  in  colour,  or  another 
too  deep,  a  fresh  print  could  be  made,  and  the 
triple  transfer  made  only  when  we  were  satisfied 
with  the  final  result,  whereas  in  the  gum-bichro- 
mate method  it  is  not  until  the  third  and  last 
print  is  superimposed  and  developed  that  we  know 
if  our  print  is  to  be  a  success  or  not.  Registration, 
too,  would  present  little  difficulty,  owing  to  the 
fact  that  the  prints  could  be  viewed  through  the 
back  of  their  transparent  supports  during  transfer, 
while  unequal  expansion  of  the  three  prints  would 
be  almost  an  impossibility.    I  venture  to  think 
that  materials  for  such  a  process,  together  with 
a  set  of  light-filters,  would  form  a  practical  outfit 
wherewith  to  make  colour  photographs  on  paper 
with  a  minimum  of  trouble. 


CHAPTER  V. 


LANTERN  SLIDES 

As  with  paper  prints,  to  produce  transparencies 
for  the  lantern  it  is  necessary  to  superimpose 
three  prints  from  our  three  negatives  in  the 
primary  colours  of  the  artist.  Various  methods 
of  arriving  at  this  end  have  from  time  to  time 
been  prominently  before  the  photographic  world, 
notably  those  of  J.  Wallace  Bennetto,  Dr.  Selle, 
and  Messrs.  Lumiere.  The  former  worker  has 
occasionally  shown  examples  in  London  which  are 
understood  to  have  been  made  by  the  carbon 
pigment  process.  In  the  methods  adopted  by 
Dr.  Selle,  and  Messrs.  Lumiere,  the  results  are 
obtained  by  superimposing  three  films  stained 
with  dyes.  The  transparencies  produced  by  the 
latter  are  procurable,  for  either  the  lantern  or 
stereoscope,  from  Messrs  L.  Gaumont  &  Co.,  25, 
Cecil  Court,  Charing  Cross  Road,  London,  W.C., 
and  as  examples  of  the  capabilities  of  three-colour 
photography  are  difficult  to  surpass. 

The  best  and  easiest  process  for  amateur  workers 
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is  to  first  of  all  make  an  ordinary  lantern  trans- 
parency from  the  red  negative  upon  an  Ilford 
Special  "  or  an  "  Alpha  "  plate.  With  the  former 
the  slide  should  be  kept  thin,  but  with  the  latter 
the  transparency  should  be  of  full  depth — in  fact, 
made  as  though  it  were  intended  to  be  shown  as 
a  single  slide  with  limelight,  and  it  is  immaterial 
whether  the  tone  is  a  greenish  black  or  a  warm' 
brown.  Personally,  I  prefer  the  "Alpha"  plate, 
on  account  of  its  transparency  and  brilliancy. 

After  developing,  fixing,  and  washing,  in  the 
usual  way,  the  slide  should  be  allowed  to  get 
thoroughly  dry  when  it  is  immersed  in  a  ten  per 
cent,  solution  of  ferricyanide  of  potassium  until 
thoroughly  bleached,  washed  in  running  water 
for  ten  minutes,  and  placed  in  a  five  per  cent, 
solution  of  ferric  chloride,  when  the  colour  of  the 
image  will  change  to  a  blue.  After  a  slight 
washing  the  slide  may  be  set  up  to  dry. 

The  transparencies  from  the  red  and  green 
negatives  are  made  upon  thin  clear  celluloid 
coated  with  soluble  silver  bromide  emulsion. 
Films  suitable  for  this  purpose  can  be  obtained 
from  Messrs.  Fitch  &  Co.,  Seldon  House,  Ful- 
wood's  Rents,  High  Holborn,  London,  W.C.,  and 
when  ordering,  the  purpose  for  which  they  are 
required  should  be  distinctly  stated. 

The  films  are  sensitised  by  soaking  for  three 
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minutes  in  a  one  per  cent,  solution  of  bichromate 
of  potash,  and  placed  in  an  upright  position  to 
dry  in  the  dark.  I  find  a  band-box  very  con- 
venient, as  the  films  can  be  placed  around  the 
inside,  leaning  against  the  sides,  and  the  lid  closed 
to  keep  out  the  light  and  dust.  On  no  account 
lay  them  down  flat  to  dry,  as  the  surplus  bichromate 
solution  would  be  unable  to  drain  off,  and  would 
probably  crystallise  upon  the  film.  When  dry, 
clean  the  celluloid  surface  with  a  piece  of  silk  or 
chamois  leather. 

To  print,  a  jnece  of  the  sensitised  film  is  placed 
with  the  celluloid  surface  in  contact  with  the 
negative  and  exposed  to  daylight,  the  time  required 
being  about  three  minutes  on  a  cloudy  summer's 
day.  Printing  is  easily  watched,  as  the  image 
shows  up  in  grey  upon  the  pale  yellow  film. 
When  the  picture  is  distinctly  visible  on  the 
gelatine  surface — that  is  to  say,  the  back  of  the 
film  as  we  are  using  it — it  is  placed  in  warm 
water  to  develop,  just  as  though  it  were  a 
carbon  print,  only,  of  course,  there  is  no  support 
to  strip  off". 

It  is  best  to  begin  development  at  a  temperature 
of  about  60°  Fahr.,  increasing  to  90°  or  100°  Fahr. 
if  necessary.  Great  care  must  be  exercised  to 
avoid  touching  the  gelatine  side  of  the  film  with 
the  fingers,  as  it  is  very  tender  during  the  process 
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of  development.  It  may,  however,  be  held  at 
one  corner  by  the  first  finger  and  thumb,  and 
kept  gently  moving  in  order  to  assist  the  washing 
away  of  the  soluble  emulsion.  When  development 
is  complete,  place  in  clean  cold  water  for  ten 
minutes  to  set  the  gelatine,  and  transfer  to  a 
bath  of  hyposulphite  of  soda — two  ounces  to  the 
pint  of  water.  When  all  the  silver  bromide  has 
dissolved,  wash  in  gently  running  water  for  about 
half  an  hour. 

We  have  now  a  print  in  transparent  gelatine 
upon  a  support  of  equally  transparent  celluloid, 
and  it  only  requires  the  gelatine  picture  to  be 
coloured  the  requisite  tint  to  complete  it. 

The  positive  from  the  green  negative  is  placed 
in  a  bath  of  Judson's  magenta  dye  (a  penny  packet 
to  the  ounce  of  hot  water),  the  print  from  the 
blue-violet  negative  being  immersed  in  a  solution 
of  Judson's  yellow  (a  penny  packet),  six  grains  to 
the  ounce  of  warm  water.  These  solutions  should 
be  freshly  prepared,  and  used  at  a  temperature 
of  about  40°  or  50°  Fahr.  When  the  films  are 
stained  a  deep  enough  colour,  they  should  be 
rinsed  for  a  few  seconds  in  clean  cold  water  to 
remove  the  superfluous  dye,  and  set  up  out  of  the 
dust  to  dry. 

It  is  a  good  plan  to  make  two  or  three  trans- 
parencies from  e^ch  negative^  iu  order  that  the 
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set  which  is  found  to  give  the  most  trnthfal  and 
pleasing  colouring  when  superimposed  may  be 
used,  though  of  course  the  stained  films  can  be 
modified  to  a  certain  extent.  For  instance,  should 
the  pink  transparency  be  a  trifle  too  deep,  it  may 
be  reduced  in  colour  by  a  short  rinse  under  the 
tap,  while  on  the  other  hand,  if  too  pale  in  colour, 
a  few  seconds  in  the  dye  bath  may  set  matters 
right. 

As  with  monochrome  work,  results  from  the 
same  negatives  will  vary  considerably,  owing  to 
over-  and  under-exposure  or  development,  which 
will  upset  the  colouring  a  great  deal,  and  it  is, 
therefore,  just  as  well  to  make  two  or  three  extra 
positives  while  we  are  about  it. 

When  the  best  set  of  three  has  been  selected, 
they  may  be  cemented  together  with  Canada 
balsam.  It  is,  however,  very  sticky  and  messy 
stuff  to  work  with,  and,  moreover,  dries  very  slowly. 
For  these  reasons  it  will  be  found  safer  to  use 
Higgins's  photo-mounter  applied  to  the  edges  of 
the  films  and  glass.  When  all  three  transparencies 
are  superimposed  in  perfect  registration,  bind  up 
in  the  usual  way  with  a  lantern  slide  cover  glass. 
This  will  be  found  a  very  easy  way  of  making 
lantern  slides  in  colour,  pleasant  to  work,  and 
giving  the  best  of  results.  The  materials  are 
simple,  inexpensive,  and  easily  procurable. 
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With  such  a  simple  process  ready  to  hand  it 
would  appear  superfluous  to  describe  other  methods. 
Still,  Mr.  F.  E.  Ives,  who  has  done  more  than 
any  one  to  put  colour  photography  upon  a  sound 
practical  basis,  has  attained  similar  results,  using 
ordinary  films  sold  for  negative  work,  such  as 
Eastman's,  etc.  I  have  tried  these  films  as  at 
present  made,  but  they  appear  to  be  insufficiently 
soluble  for  the  work.  The  Wellington  "  paper 
negative  film,  however,  is  admirably  adapted  to 
slide-making,  and  as  easy  to  work  as  carbon  tissue. 

The  film  should  be  cut  in  pieces  three  inches 
square  and  sensitised  in  the  following  bath  : — 

Bichromate  of  potash  ...        ...       ...    2  dr. 

Water    ...       ...        ...       ...       ...    5  oz. 

Liquid  Ammonia  '880...       ...       ...    5  min. 

It  should  remain  in  this  solution  for  three 
minutes,  and  then  be  squeegeed  down  upon  thin 
clear  celluloid,  and  allowed  to  dry  under  pressure. 
Printing  is  performed  in  the  same  way  as  with 
the  ready-coated  material  previously  described, 
only  the  negative  must  have  an  opaque  paper 
mask  pasted  upon  the  glass  side,  leaving  an  open- 
ing about  two  and  three-quarter  inches  square, 
to  provide  a  safe  edge"  in  order  that  the  paper 
support  may  be  stripped  off  to  develoj)  the  image, 
as  in  ordinary  carbon  printing.    The  blue  positive 
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IS  made  upon  an  Ilford  lantern  plate  as  before ; 
but  the  yellow  transparency  may  be  made  upon 
the  cover  glass.  In  this  case  a  piece  of  the 
"  Wellington"  film  is  sensitised  in  the  bichromate 
bath  for  three  minutes,  and  squeegeed  upon  a  piece 
of  clean  plate  glass  to  expel  the  surplus  solution. 
It  must  be  lifted  off  the  glass  as  soon  as  possible, 
and  placed  in  the  dark  to  dry.  Printing  is  con- 
ducted before  the  film  is  transferred  to  its  final 
support—namely,  the  cover  glass.  When  sufii- 
ciently  printed,  Jloat  upon  clean  cold  water  to 
soften  the  gelatine,  squeegee  down  upon  the  cover 
glass,  and  place  under  pressure  for  twenty  minutes 
before  commencing  to  develop.  Be  careful  not  to 
wet  the  paper  support  more  than  can  be  avoided 
or  the  film  will  expand,  and  consequently  fail  to 
register  with  the  other  two  transparencies.  The 
same  dye  baths  are,  of  course,  used. 

It  is  an  excellent  plan  to  combine  the  two 
methods  by  making  the  pink  and  blue  trans- 
parencies in  the  manner  described  earlier  in  this 
chapter,  and  the  yellow  U230n  a  lantern  cover  glass, 
using  the    Wellington  "  film. 

The  yellow  transparency,  when  made  upon  glass, 
should  be  finished  first,  in  order  that  it  may  be 
used  as  a  guide  in  making  the  blue  positive,  the 
idea  being  to  get  the  two  pictures  to  occupy 
similar  positions  upon  the  respective  glasses,  so 
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that  the  edges  of  both  may  coincide  when  finally 
bound  up.  In  this  way  we  have  only  one  celluloid 
filnij  which  carries  the  pink  transparency,  sand- 
wiched in  between  the  Ilford  slide  (blue  trans- 
parency) and  the  cover  glass  supporting  the  yellow 
picture. 

In  addition  to  the  methods  above  described,  a 
complete  printing  outfit  for  trichromatic  lantern- 
slides  is  sold  by  Messrs.  Sanger  Shepherd  &  Co. 


CHAPTER  VI. 

THE  JOLY-McDONOUGH  PROCESS. 

Though  a  three-colour  process,  this  method  requires 
only  one  negative,  from  which  a  single  lantern 
transparency  is  printed  upon  an  ordinary  lantern 
plate.  It  is  remarkable  for  its  extreme  simplicity, 
requiring,  as  it  does,  no  special  apparatus  beyond 
the  screens,  which  are  sent  out  in  two  varieties, 
one  for  taking  the  negative,  the  other  for  use  as 
a  cover  glass  for  the  lantern  slide.  The  latter 
screen,  when  held  to  the  light,  appears  quite  colour- 
less ;  but  in  reality  it  is  ruled  with  alternate 
transparent  lines  of  red,  green,  and  blue-violet. 
They  are,  however,  so  fine  that  it  is  impossible 
to  distinguish  them  with  the  naked  eye,  and  they 
all  blend  together,  forming  a  white  light,  because, 
as  before  explained,  these  are  the  three  primary 
colours  of  which  white  light  is  composed. 

The  negative,  or  taking,  screen  is  ruled  in  a 
similar  way,  but,  for  the  same  reasons  that 
different  screens  are  used  for  taking  the  negatives 
and  viewing  the  positives  in  the  three-negative 

59 


60  Colour  Photography, 


process,  the  colours  are  slightly  different.  It  is 
placed  in  the  dark  slide  of  the  camera,  with  the 
ruled  surface  in  contact  with  the  film  of  a  Cadett 
^'  Spectrum "  plate,  a  yellow,  or  orthochromatic, 
screen  being  inserted  in  the  lens  to  equalise  the 
exposure  required  for  the  different  coloured  lines. 
In  this  way  it  performs  the  work  of  the  three 
screens,  which  are  used  when  three  separate 
negatives  are  made — that  is  to  say,  one  line  passes 
those  colours  required  to  be  recorded  in  the  red 
sensation  negative,  the  next  passing  those  for  the 
green,  while  the  third  looks  after  the  blue-violet  ; 
so  that  we  have,  as  it  were,  three  negatives  of 
varying  densities,  not  on  three  plates,  but  upon 
one  plate,  huddled  together,  so  to  speak,  in  very 
fine  strips,  side  by  side,  but  not  overlapping  ;  first 
a  slice  off  the  red,  then  a  cut  off  the  green,  and 
next  a  strip  off  the  blue-violet,  commencing  again 
with  another  piece  off  the  red,  another  bit  off  the 
green,  and  so  on  in  the  same  order  right  across 
the  plate. 

The  lantern  slide,  which  is  made  from  this 
negative  by  contact,  is,  obviously,  also  made  up 
of  lines  of  unequal  densities,  and  the  viewing 
screen  is  bound  up  in  contact  with  it,  film  to  film, 
so  that  the  red  lines  fall  upon  those  representing 
the  red  sensation  positive,  the  green  on  the  green, 
and  the  blue-violet  upon  those  comprising  the 
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blue-violet  positive,  when  the  original  colours  will 
be  found  to  appear  with  great  fidelity. 

The  reason  for  this  is  easily  explained.  Suppos- 
ing, for  example,  our  positive  depicted  some  scarlet 
geraniums  and  yellow  calceolaria,  the  space  oc- 
cupied by  the  geraniums  in  the  monochrome 
slide  would  be  made  up  of  alternate  lines  in  sets 
of  three,  the  first  nearly  clear  glass,  the  next  two 
being  nearly  opaque.  In  the  parts  representing 
the  yellow  calceolaria  they  would  alternate  thus — 
first  two  clear,  and  the  third  opaque,  and  so  on, 
each  set  of  three  lines  recurring  in  the  same  order. 
When  the  ruled  screen  is  bound  up  in  position,  the 
geraniums  will  appear  red  because  the  green  and 
blue-violet  lines  are  stopped  out  by  the  opaque 
lines  in  the  positive  monochrome  transparency. 
The  calceolaria  will  be  yellow  because  the  blue- 
violet  lines  are  stopped  out,  leaving  only  the  red 
and  green  lines,  and  we  know  that  red  and  green 
lights  blended  produce  yellow.  Were  the  violet 
lines  left  in,  the  calceolaria  would  be  white. 

Let  me  here  mention  that,  although  we  are  deal- 
ing with  positive  colour  transparencies  that  are 
viewed  by  transmitted  light,  we  are  not  superim- 
posing any  colours,  but  are  obtaining  our  results 
by  the  blending  of  coloured  lights,  hence  the  reason 
for  ruling  the  viewing  screen  in  the  primary,  or 
fundamental,  colours  of  the  solar  spectrum. 
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It  might  be  supposed  that  the  result  would 
look  rather  coarse  and  the  ruling  conspicuous, 
but  such  is  not  the  case.  The  lines  are  so 
extremely  fine  that  when  the  picture  is  viewed 
at  a  distance  of  eighteen,  or  more,  inches  with 
the  naked  eye,  they  entirely  disappear.  The  slides 
can  be  thrown  upon  the  screen  by  an  ordinary 
single  lantern,  and  if  they  are  not  shown  too  large, 
and  not  viewed  too  close,  and  thrown  just  a  trifle 
out  of  focus,  the  effect  is  charming  in  the  extreme. 
The  process  is  admirably  adapted  for  still  life 
subjects,  such  as  flowers,  fruit,  bric-a-brac,  natural 
history  specimens,  etc.,  and,  as  far  as  colouring 
is  concerned,  is  difiicult  to  surpass.  Moreover,  its 
simplicity  renders  the  proportion  of  failures  very 
small.  Of  course,  it  is  not  necessary  to  have  a 
separate  viewing  screen  for  each  slide.  Two  will 
suffice  to  show  any  number  of  pictures,  as,  while 
one  screen  is  in  the  lantern,  the  other  can  be 
fitted  to  another  slide,  and  fastened  with  clips. 

The  necessary  materials  are  being  placed  upon 
the  market  by  the  Colour  Photo  Co.,  Birkbeck 
Bank  Chambers,  Southampton  Buildings,  Holborn, 
London,  W.C. 


CHAPTER  Vll. 


THE    KRdMSKdP''—THE  KROMAZ''—THE 
"  MELANO  CHROMOSCOPEr 

The  "  Kromskop." 

This  instrument,  devised  by  Mr.  F.  E.  Ives,  is 
supplied  commercially  by  the  Photochromoscope 
Syndicate,  28,  The  Pavement,  Clapham  Common, 
S.W.,  for  the  purpose  of  viewing  small  trans- 
parencies by  blending  the  primary  colours  of  the 
solar  spectrum — namely,  red,  green  and  blue- 
violet. 

The  accompanying  diagram  will  explain  the 
manner  in  which  the  three  lights  are  combined. 
At  A,  B,  and  C  respectively  are  red,  blue-violet, 
and  green  glasses,  corresponding  to  the  primary 
spectrum  colours.  To  produce  a  white  light  the 
instrument  is  inclined  to  the  sky  in  such  a  posi- 
tion that  the  three  coloured  glasses  receive  equal 
illumination,  the  red  and  blue  by  direct  light  from 
the  sky,  and  the  green  by  reflected  light  from  the 
silvered  mirror  D. 
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E  and  F  are  transparent  reflectors,  or  mirrors, 
placed  at  an  angle  of  forty-five  degrees  to  the  red 
and  blue  glasses  respectively.  Every  one  knows 
that  when  an  object  is  held,  say,  two  feet  in  front 
of  a  domestic  looking-glass,  it  will  appear  to  occupy 
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an  equal  distance  behind  it.  In  the  Kromskop  " 
the  reflectors  E  and  F  are  equidistant  from  the 
coloured  glasses  A  C  and  B  C  respectively. 
Therefore  it  must  be  plain  to  all  that  upon  look- 
ing through  the  magnifying  lens  at  G,  which  is 
focussed  upon  C,  we  shall  see  the  red  and  blue 
glasses  in  addition  to  the  green,  or,  to  be  more 


The  "  Kromskopr 


65 


explicit,  no  colour  at  all,  provided,  of  course,  that 
the  three  glasses  be  equally  illuminated. 

When  the  monochrome  transparencies,  which 
are  mounted  upon  a  hinged  cardboard  frame  and 
placed  respectively  in  contact  with  the  red,  green, 
and  blue-violet  glasses,  are  made,  upon  looking 
through  the  eyepiece  at  G,  to  register  as  one 
picture  at  C,  the  colours  of  the  object  photographed 
will  appear. 

The  best  results,  so  far  as  colouring  is  concerned, 
appear  to  be  obtained  when  the  apparatus  is 
pointed  at  an  evenly  lighted  pale  grey  sky.  In 
summer  weather,  when  blue  skies  and  white  clouds 
predominate,  it  is  necessary  to  place  a  piece  of 
ground  glass  over  the  instrument  in  order  to 
diffuse  the  light,  and  secure  even  illumination  of 
the  three  coloured  glasses.  For  use  in  the  evening, 
and  upon  dark  days,  a  special  Welsbach  incan- 
descent gas  lamp  may  be  used. 

The  instrument  is  procurable  in  either  stereo- 
scopic or  monocular  form,  the  latter  being  known 
as  the  Junior  Kromskop,"  and  intended  for  use 
in  conjunction  with  the  special  camera  back 
mentioned  in  Chapter  III. 

The  "  Lantern  Kromskop  "  is  an  attachment  for 
use  with  an  ordinary  single  lantern,  and  is,  in 
fact,  a  miniature  triple  lantern,  in  which  the  three 
lenses  are  arranged  side  by  side.    By  means  of 
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a  simple  arrangement  of  transparent  reflectors, 
the  light  from  one  lime  is  made  to  simnltaneonsly 
illuminate  three  small  condensers,  in  front  of  which 
are  placed  the  three  positives,  which  are  projected 
upon  the  screen  through  their  respective  colour 
screens.  The  best  and  largest  results  are  ob- 
tained with  an  electric  arc  lamp,  though  a  mixed 
limelight  jet  will  show  good  pictures  on  a  small 
scale. 

There  is  yet  another  piece  of  apparatus,  recently 
designed  by  the  same  inventor,  called  the Miniature 
Photochromoscope,"  which,  to  judge  from  the 
descriptions  published,  should  become  extensively 
used.  Unlike  the  other  patterns,  the  three  posi- 
tives are  viewed  as  one  picture  in  colours  while 
they  remain,  side  by  side,  upon  a  single  plate. 

The  following  is  a  description  of  the  instrument 
given  by  Mr.  Ives  in  a  lecture  delivered  before 
the  Photographic  Society  of  Philadelphia  : — 

The  '  Miniature  Photochromoscope  '  is  the  name 
given  to  an  instrument  which  is  smaller  and 
simpler  in  construction  and  less  costly  than  the 
'Junior  Photochromoscope,'  and  takes  a  picture 
which  is  also  cheaper,  because  it  is  made  on  a 
single  piece  of  glass.  The  '  Miniature  Photo- 
chromoscope '  shows  a  small  picture  as  perfectly 
as  the  'Junior'  shows  a  larger  one,  the  apparent 
area  being  about  as  one  is  to  four, 
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In  order  to  blend  and  register  three  images 
which  are  on  one  plate  without  considerable 
complication  of  apparatus,  the  positive  images 
are  inclined  to  the  axis  of  vision,  and  the  con- 
sequent foreshortening  and  distortion  of  the  image 
is  corrected  by  a  new  prism  lens  combination 
worked  out  expressly  for  this  purpose.  This  com- 
bination not  only  corrects  the  foreshortening  and 
distortion,  but  at  the  same  time  focusses  and 
magnifies  the  image,  which  is  sharp  and  clear 
from  centre  to  edge. 

''The  'Miniature  Photochromoscope '  can  be 
used  at  a  window,  like  the  '  Stereo '  and  '  Junior ' 
patterns,  and  is  adapted  for  artificial  illumination 
by  means  of  an  attachment  carrying  a  convex 
lens,  in  front  of  which,  at  a  distance  of  twelve 
inches,  is  placed  a  suitable  source  of  light,  prefer- 
ably a  Welsbach  incandescent  gas  light,  with  a 
special  white  mantle,  which  is  now  made  to  order 
for  such  purposes.  Under  these  conditions  the 
illumination  of  the  image  is  most  brilliant.  Photo- 
graphs for  the  '  Miniature  Photochromoscope  '  can 
be  made  on  2|in.  x  6|in.  plates,  with  a  special 
'multiple  back'  (one  plate,  three  exposure)  camera, 
and  pictures  made  in  the  regular  photochromoscope 
cameras  can  be  used  in  it  by  mounting  them  to 
register  on  a  cardboard  frame." 

The  negatives  from  which  the  positives  are 
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printed  are  also  made  upon  a  single  plate,  side 
by  side,  and  at  one  exposure,  in  a  new  camera 
of  such  simple  construction  that  it  "  can  safely 
be  placed  in  the  hands  even  of  '  button-pressers/ 
and  is  no  more  liable  to  get  out  of  order  than  a 
'  Kodak. '  " 

At  the  moment  of  writing  this  chapter  no  further 
particulars  of  this  camera,  or  of  the  "  Miniature 
Photochromoscope,"  are  available.  In  all  proba- 
bility they  will  be  introduced  on  this  side  of  the 
"  herring  pond  "  at  the  third  Traill-Taylor  Memorial 
Lecture,  entitled  "  The  Optics  of  Trichromatic 
Photography,"  which  will  be  delivered  by  Mr.  Ives 
in  November  of  this  year. 

The  "Keomaz." 

This  is  a  stereoscopic  viewing  instrument  designed 
by  Messrs.  Barnard  and  Gowenlock,  and  is  of 
somewhat  similar  construction  to  the  Kromskop," 
though  it  can  only  be  made  in  stereoscopic  form. 
It  has,  however,  no  upper  story,  the  red  positive 
being  placed  by  the  side  of  the  blue-violet  upon 
the  top  of  the  apparatus  at  A  and  B,  whilst  two 
green  positives  are  put  in  position  at  the  back 
C,  and  in  this  way  satisfactory  results  are  secured. 
In  all  other  respects  it  resembles  Mr.  Ives's 
"  Kromskop,"  and  is  used  in  precisely  the  same 
manner. 
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In  practice,  two  pairs  of  stereoscopic  negatives 
are  utilised  for  printing  the  positives— namely, 
the  green,  and  opposite  halves  of  the  red  and 
blue-violet  pairs.    A  special  camera  attachment 
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for  making  the  negatives  completes  the  outfit, 
which  may  be  purchased  from  Messrs.  Watson 
and  Sons,  313,  High  Holborn,  London. 

The  Melanochkomoscope." 

The  Melanochromoscope  "  is  a  combined  camera 
for  taking  the  three  negatives  upon  one  plate  at 
one  exposure,  and  viewing  the  transparencies  in 
colours.  It  has  been  designed  by  Ducos  du  Hauron, 
exhibited  at  the  Paris  Exhibition,  and  will  be 
placed  upon  the  market  by  MM.  L.  Lesuer  and 
Ducos  du  Hauron,  22  Rue  Rambuteau,  Paris.  It 
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is  said  to  give  excellent  results  ;  but  as  the  three 
negatives  are  made  upon  one  plate  4|  x  13  cm., 
or  about  6|  x  If  inches,  the  apparatus  almost 
constitutes  a  process  in  itself^  as  the  size  of  the 
negatives  must  of  necessity,  without  recourse  to 
enlargement,  preclude  their  being  of  any  real  use 
for  printing  on  paper  or  making  lantern  slides,  and 
this  remark  applies  equally  to  the  "Miniature 
Photochromoscope." 

Still,  with  those  who  have  neither  the  time  nor 
inclination  to  make  transparencies  and  paper  prints, 
and  desire  to  produce  pictures  in  colours  with  the 
least  possible  trouble,  these  instruments  should 
become  exceedingly  popular.  Another  point  in 
their  favour,  as  far  as  amateurs  are  concerned,  and 
apart  from  the  easy  manner  in  which  the  three 
negatives  are  secured,  lies  in  the  fact  that  the 
colours  obtained  with  viewing  instruments  are 
nearly  always  finer  and  truer  to  Nature  than  are 
paper  positives. 


CHAPTER  VIII. 


CONCLmiON, 

In  bringing  these  chapters  to  a  close,  I  trust  that 
those  of  my  readers  who  have  carefully  studied 
their  contents  will  have  been  sufficiently  initiated 
into  the  mysteries  of  colour  photography  to  realise 
that,  after  all,  it  is  not  such  a  difficult  matter 
to  produce  pictures  in  colours  as  the  majority  of 
photographers  are  prone  to  imagine,  neither  need 
the  work  be  more  costly  than  ordinary  monochrome 
photography.  Doubtless  it  may  be  a  saving  of 
time  to  purchase  the  necessary  apparatus  from 
the  supplies  commercially  available,  yet  it  is  not 
the  happy  lot  of  every  amateur  to  be  able  to  lay 
out  a  ten-pound  note  upon  special  cameras  and 
appurtenances,  and  I  have,  therefore,  endeavoured, 
and  I  hope  successfully,  to  show  that  there  is 
nothing  required  in  connection  with  the  process, 
be  it  apparatus  or  working  materials,  which  cannot 
be  easily  made  at  home,  or  procured  at  trifling 
cost. 

Every  method  of  making  the  colour  screens,  of 
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Colour  Photography, 


printing  on  paper,  and  producing  lantern  slides, 
described  in  this  treatise  is  based  upon  the  practical 
experience  of  the  writer,  and,  if  carefully  carried 
out,  results  equal  in  every  respect  to  those  obtained 
with  more  expensive  apparatus  should  be  readily 
secured. 

In  conclusion,  I  trust  this  little  book  may  be 
the  means  of  inducing  many  others  to  take  up 
three-colour  photography  in  one  form  or  another. 
The  difficulties,  if  any  there  be,  are  easily  over- 
come with  a  little  practice  and  patience,  and  when 
once  a  fair  start  has  been  made,  and  the  subject 
thoroughly  grasped,  there  are  but  few,  I  think, 
who  will  have  any  desire  to  abandon  the  work. 


Printed  hy  Ha^ell,  Watson,  6c  Viney,  Id.,  London  and  Ayleshury. 
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Ihokbtoh-Pickard 


Illustrated  Catalogue  Post  Free 


Amber  " 


AND 


Cameras 


are  more 


HANDY  HAND  CAMERAS 

than  many  of  the  various  patterns  of 
Box  Cameras  now  on  the  market. 


Whilst  they  are  at  the  same  time 

PERFECT  STAND  CAMERAS. 


'  '  RUBY  "  as  a  Stereoscopic  Camera  : 
the  cheapest  high-class  Camera  made. 


NEW  PATENT 

^^FOCAL  PLANE'' 

HAND 

CAMERA 

with 

SELF-ERECTING 
FRONT. 

Sr7td for  Particulars. 


The  **Ruby"  is 
Three  Cameras 
in  One. 

Perfect  as  a  Tripod. 

Ca-)7iera. 
Perfect  as  a  Hand- 

Ca7)iera. 
Perfect  ns  a  Stereo- 
scopic Garner  a^ 

It  is  a  Stand  Camera,  but  may  also  be  used  as  a  Hand  Camera. 
Tile  Shutter  is  attached  to  and  forms  part  of  the  Camera. 
The  Shutter  folds  up  into  the  Baseboard. 
The  front  lias  a  large  amount  of  Rise  and  Fall. 
The  Camera  is  fitted  with  Vertical  and  Horizontal  Swings. 
The  Back  may  be  pushed  right  up  to  the  front  for  use  with  Wide 
Angle  Lenses. 

The  Half- Plate  Camera  Racks  form  2|  in.  shortest  focus,  to  15I  in. 
longest  focus. 

The  Camera  has  a  double  pinion,  so  that  it  may  be  racked  from  the 

longest  to  the  shortest  focus. 
May  be  arranged  for  Stereoscopic  Work, 

The  Workmanship  is  perfection,  and  unsurpassed  in  any  other 
Camera. 

"RTIBY"  Ou^'.fit)  including  Camera,  with  turnable  jjlate-holder 
stand,  time  and  instantaneous'shutter,  with  speed  indicator.  Half- 
Plate,  £7  17s. 

"AMBER"  Outfit  No.  1,. including  Camera,  plate- 
holder,  stand,  and  Rapid  Rectilinear  Lens. 

Quarter-Plate,  £5  5s.     Half- Plate,  £6  6s.  6d. 

Whatever  Camera  you  buy,  insist  upon  its  being  fitted 
with  the  World-renowned  THORNTON-PICKARD 
SHTJTTER.  Don't  be  put  off  with  imitations,  which  are 
unreliable  and  fail  at  the  critical  moment. 

The  Thornton -Pickard   Manfgr.   Co.,  Ltd.,  Altrincham. 


To  face  last  page  of  matter. 
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Sanaerson 


Open  ready  for  use  as  a  Hand  Camera. 

Adapted  alike  to  any  kind  of 
Hand  or  Stand  Work. 


THE    ONLY  CAMERA 
OF  ITS  CLASS. 


I  (perfect  | 

^  5nap  Shots,  ^ 
^  Portraiture  ^ 
^  and  Groups, 
P  Landscape  S 
^  and  Seascape,  ^ 
^  Architectural  ^ 
I  Work,  I 

I  Copying,  | 
^  Enlarging.  g 
^^^^^^^ 


HAND  CAMERA. 


THE  MOST  PERFECT 
UNIVERSAL  CAMERA 
KNOWN.  .  .  . 


Showing  Baseboard  dropped  out  of  the  way 
when  used  with  a  Wide  Angle  Lens. 


Descriptive  and  Ulustrated  Boolclet 
on  Application. 


G.  HOUGHTON  &  SON, 

88  &  89,  High  Holborn,  W.C. 
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Medals  and  Highest  Awards  at  all  Great  Exhibitions. 


An  absolutely  Unrivalled  Selection  of  High-Class 

ROSS 


ROSS=ZEISS  and 
ROSS=QOERZ 


Pl)otoarapl)ic  Censes. 


EXTRA  RAPID,  RAPID,  MEDIUM,  &  WIDE-ANGLE. 

TO  SUIT  EVERY  POSSIBLE  REQUIREMENT  OF 

Professional  and  Amateur  Photographers 
and  Process  Workers. 

ALSO  FOR  TAKING  AND  PROJECTING 

CINEMATOGRAPH  PICTURES. 


PRICE  LISTS  AND  ESTIMATES  FREE. 


ROSS,  Ltd.,  Ill,  New  Bond  St.,  LONDON,  W. 
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WRHY'S  LENSES. 


THE  PLATYSTICMAT. 

One  of  the  finest  of  Modern  Anastigmatic  Lenses^ 
Real  intensity  f/y*  Nominal  f/8* 


A  Rapid, 
A  Wide  Ang:le, 

and 

A  Sing^le  Lens 
combined. 

Actual  Size  of  7-in.  Platystigmat.  • 

IRapib  anb  Mibe  UwqIc  IRectiUnear  %cmc6. 

SPECIAL  R.  R.  LENSES  FOR  HAND  CAMERAS, 
from  3J  to  7-in.  focus. 

LANTERN   PROJECTION  LENSES, 

CINEMATOGRAPH  LENSES. 

Illustrated  Price  List  FREE» 


Illustrated  Catalogue  of  Telescopes,  Microscopes,  Field  and  Marine  Glasses,  etc., 

for  Stamp. 


w.  WRAY,  ©ptician, 

59,  NORTH  HILL,  HICHGATE,  LONDON,  N. 
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DALLMEYER 


for 
Lenses. 


STIGMATIC  LENSES,  Series  I.  Y 

STIGMATIC  LENSES, 

Series  IL      3  foci. 

STIGMATIC  LENSES, 

Series  III.  7,5 

PORTRAIT  LENSES, 

TELEPHOTO  LENSES. 

RAPID  RECTILINEARS. 

WIDE  ANGLE 

LENSES. 

CINEMATOGRAPH. 

LENSES,    /y  .  ►'^-^ 
TELESCOPES,//  ^V^-T* 
etc. 


FIELD  CAMERAS 

IN  ALL  I'ATTERNS. 

Speciality  in  BRASS 
BOUND  WORK 
for  Tropical  use. 
NEW  LONG 

FOCUS  CAMERA. 

The 

DALLMEYER  HAND  CAMERA 

(Long  Extension). 


POPULAR"  HAND  CAMERA. 


DALLMEYER'S 
NEW   NATURALIST  CAMERA, 

With  Telephoto  Lens  and  Mirror  Focusing. 


ESTIMATES  and  ADVICE  FREE. 
SPECIAL  ATTENTION  to  FOREIGN  and  COLONIAL  ORDERS. 

Optical  Manufactory:  25,  NEWMAN  ST.,  LONDON,  W. 
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Series  III. 

//6-5 


(OOKE  IeNST 

Series  V. 

//8 


with  full  aperture,  give  critically  fine  definition  right 
up  to  the  margins  of  their  plates,  and  will  cover  larger 
plates,  as  wide  angle  lenses,  when  stopped  down. 

They  are  free  from  distortion,  from  spherical  and 
chromatic  aberrations,  from  astigmatism  and  curved 
field,  from  flare,  ghost,  and  other  common  defects  of 
lenses. 

They  are  nicely  proportioned,  more  accurately  made, 
and  better  finished  than  any  other  lenses. 

They  are  more  compact,  and  weigh  much  less  than 
other  anastigmats,  and  cost  less. 

Ask  for  the  Cooke  Booklet, 

jAyLOR,7AyLOR,^fiop30ri. 


biTouGHTON  Street  Works.  LEICESTER. 

AND  18  Berners  Street.  LONDON.  W. 
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M.P.C. 

Mechanical 

PIate=Changing  Cameras. 


With  or  without  Focusing. 


QUICK,  SIMPLE,  and  ACCURATE  in  the  Plan  of  Changing. 
HIgh-Qrade  Leather  Covering  and  finish  throughout. 

VIVE  Lenses  are  Unequalled, 

Before  buying  elsewhere,  send  for 
our  Illustrated  Art  Catalogue— Free. 


YiYE  eflMERa  e©.. 

(Manufacturers  of  Cameras  and  all  kinds  of  Photographic  Supplies.) 

LONDON:  32,  Reg-ent  House,  Regent  Street,  W. 
NEW  YORK:  Home  Office,  Chicago,  Boston. 
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JOHN  I>IGOOTT, 

THE  CHEAPSIDE  HAND  CAMERA. 

^  1900  Models  Greatly  Improved. 

This  well-known  camera  I  have 
this  season  improved  by  fitting  same 
with  2  sunk  levels,  improved  form  of 
Iris  to  Lens;  adjustment  to  Shutter, 
and  also  2  Bushes,  to  enable  same 
to  be  used  on  Tripod  in  horizontal 
or  vertical  position.  The  body  is 
covered  in  morocco  leather,  holding 
12  plates,  3I  X  4J,  automatically 
changed  by  simply  turning  lever  at 
side,  exposed  plates  being  recorded 
by  indicator  at  back  of  camera. 
Shutter  can  be  adjusted  from  I'icth 
to  i-6oth  of  a  second. 

Fitted  with  Rapid  Achromatic  View  Lens  and  iris   36/- 

„  „  3l  X  3h  6  Plates  18/6 

„        „     Rapid  Rectilinear  and  Iris  Pneumatic  Release  to  Shutter     . .       . .  55/6 


JAPANNED  METAL  LANTERN. 


Junior 


With  3-wick  Re- 
fulgentLamp,4-in 
Condenser,  and 
Acromatic  Front 
Objective  with 
Rack  and  Pinion 
Adjustment 
(which  is  also 
useful  for  taking 
i-plate  portraits). 
In  Box  Complete, 

18/- 
Ditto  Russian  Iron 

21/- 
4-wick  lamps  in- 
stead of  3-wick, 
2/-  extra. 

Lantern  Sets. 


Well-finished  Russian  Iron  Magic  Lantern. 

Fitted  with  Oil-lamp,  Reflector,  Sliding 
Tubes  to  Lens,  with  12  coloured  Slides, 
assorted  subjects,  complete  in  handsome 
case : — 

No.  I       . .      3/6      Postage  6d. 

„    2      ..      5/-  „  7d. 

„   3  7/6  „  9d. 

.,,4  9/6  „  9d. 


THE  TOURIST. 


Half-Plate  Camera. 

Including  Three  Mahogany  Double 
Dark  Slides,  the  ^-plate  slides  being 
fitted  with  Carriers  for  J-plates,  Clips 
at  sides,  and  Hinged  Shutters. 
Rapid  Rectilinear  Lens,  with 
Iris   Diaphragms,    3- fold 
Sliding  Leg  Stand . .       . .  47/6 
Camera  only  and  i  Slide      . .  35/- 
„      „      „  3  Slides    ..  31/- 
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&  118,  Cheapside  and  Milk  Street,  E.G. 

Please  send  for  Illustrated  Lists  Free. 
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MfURALCOLOUR 
PHOTOGRAPHY. 

(SANGER  SHEPHERD  PROCESS.) 

A  simple,  inexpensive,  and  reliable  process  based  upon  sound  scientific  principles. 

for  obtaining  photog:raphs  of  any  object  in  its  natural  colours,  laiLiituily  rtproducnij^ 
every  shade  and  tint,  in  a  manner  absolutely  satisfying  to  the  eye.  Every  detail  of 
the  process  has  been  worked  out  in  accordance  with  accurate  measurements  without 
which  no  successful  results  can  be  obtained.  With  the  measured  colour  filters, 
not  only  crude  primaries  but  the  most  delicate  and  subtle  compound  colours,  can  be 
reproduced  with  ease. 

No  complicated  viewing  instrument  to  get  out  of  order;  no  special  lantern  required, 
as  the  slides  can  be  seen  in  the  hand  either  by  day  or  artificial  light.  There  are  no 
lines  or  dots  to  irritate  the  eye.  No  expensive  viewing  screen  required  for  each 
slide.  The  slides  are  perfectly  transparent,  and  brilliant  pictures  can  be  shown  on  a 
lo-foot  screen  with  Limelight,  or  up  to  20-feet  with  the  Electric  Light.    A  number  of 

examples  are  always  on  view  at  our  premises. 
NATURAL  COLOUR  LANTERN  SLIDES,  STEREOSCOPIC  VIEWS,  and  all 
APPARATUS  and  MATERIAL  for  working  the  process  NOW  READY. 


MEASURED  LIGHT  FILTERS  FOR  THE  THREE-COLOUR  PROCESS. 

(Medal  Royal  Photographic  Society,  1899.) 
Square  or  Circular,  i  to  6  inches  diameter. 

SOLE  MAKERS  OF 

THE  CADETT  ABSOLUTUS  AND  CILVUS  LIGHT  FILTERS 

For  the  SPECTRUM  Plate. 
Giving  Photographs  which  represent  the  luminosity  of  all  colours  exactly  as  seen  b}- 
the  eye.    All  sizes,  Square  or  Circular. 
CAPS  AND  FITTINGS  stocked  in  SEVERAL  PATTERNS.    See  Circulars. 

DARK  ROOM  LANTERNS  IN  THREE  FORMS. 

For  Oil,  Gas,  or  Incandescent  Electric  Light,  fitted  with  10  by  8  safe  Light  for  the 
Spectrum  Plate.    12s.  6d. 

SPECIAL  AGENTS  FOR  THE  CADET! 

SPECTRUM  PLATE. 

QUARTER  PLATE  to  15  x  12  always  in  stock. 

THE  SANGER  SHEPHERD  UNIVERSAL  DEVELOPER. 

Sample  Tube,  with  Booklet  on  Development,  Post  f>ee,  7  stamps. 

ORTHOCHROMATIC  LIGHT  FILTERS  OR  SCREENS  for  all  Brands  of  Plates. 
CAMERAS  FOR  ALL  PURPOSES.    PHOTO  SPECTROSCOPES. 
CAMERAS  AND  LIGHT  FILTERS  FOR  PHOTOMICROGRAPHY. 

DESCRIPTIVE  CIRCULARS  ON  APPLICATION. 


SANGER  SHEPHERD  &  CO., 

Manujacturers  of  Scientific  Apparatus,  Cameras  and  Stands,  Rotatittg  Sectors, 

Instruments  for  the  measurement  of  Light  and  Colour,  Speed  Determination,  &c. 
Factory  and  Offices  :  5,  6,  &  7.  GRAY'S  INN  PASSAGE,  RED  HQN  STREET. 
HOLBORN,  LONDON,  W.C.,  ^ 
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ILLINGWORTH'S 

EHUBfiEIIIEHTS 

are  the  BEST  that  can  be  made, 
and  MOST  leading  Photographers 
know  it,  but  we  want  ALL  leading 
Photographers  to  know  it,  and 
therefore  ask  you  to  kindly  send 
Post  Card  for  our  NEW  PRICE 
LIST  of  all  PHOTOGRAPHIC 
WORK  and  some  rare  good  things. 


SPECIAL  ATTENTION 

GIVEN  TO 

URGENT 
ORDERS, 
and  NO  DELAYS. 


THOS.  ILLINCWORTH  &  CO., 

THE  PHOTO  WORKS, 

WILLESDEN  JUNCTION, 

LONDON,  N.W. 
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DEVELOPING 

>  PRINTING 

FILMS  or  PLATES. 

We  have  the  most  complete  plant  for  obtaining  the 
best  results  from  all  exposures,  and  there  are  HO 
VEXATIOUS  DELAYS.  RESULTS  WITHIN  A  WEEK. 
All  spools  received  by  11  a.m.,  developed  same  day 
as  received. 

LANTERN  SLIDES 

of  magnificent  quality  by  the  Wet  Collodion  Process. 

SILVER  PRINTING. 
PLATINOTYPE  PRINTING. 


PRICE  LIST  with  pleasure. 

THOS.  ILLINGWORTH  &  CO., 

THE  PHOTO  WORKS, 

WILLESDEN  JUNCTION, 

LONDON,  N.W. 
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Venus'' 

ARTISTIC 

Printing=Out  Paper, 

Produces  Prints  like  Sepia  Drawings. 

Perfect  Matt  Surface. 

SMOOTH,  MEDIUM,  and  VERY  ROUGH  GRADES. 

Silk,  Satin,  and  other  Materials  produced  by  same  process  ;  also 

Whatman's  Imitation  Creswick  Paper 

(Price  1/10  per  packet)  gives  very  fine  artistic  results. 
Paper,  1/-  Packet.        Silk,  4/-  Packet.        Satin,  3/-  Packet. 

''Venus''  Negative  Intensifier, 

Most  useful  for  Local  or  Complete  Intensification. 
ARTISTIC  PRINTING,  ENLARGING,  AND  MOUNTING. 

The  '^VENUS'  ART  MOUNTS. 

Sole  Makers  :— 

The  PHOTOGRAPHIC  ART 

DEVELOPMENT  CO.,  Ltd., 

Parehmore  Road,  Thornton  Heath,  SURREY. 
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SILVER   MEDAL,  PARIS,  1900. 

The   New  Carbon 

■       Printing  Process, 
without  Actinometer  Transfer  or  Safe  Edge. 


A  distinctly  visible  image  is  printed  upon  paper  coated  with  the  patent 
Ozotype  Sensitising  Solution.  This  initial  photograph  is  fixed  by  simply 
washing  in  water,  and  can  at  any  time  be  pigmented  by  the  application  of 
a  coloured  pigment  plaster  in  a  bath  containing  a  very  dilute  solution  of 
Acetic  Acid  and  a  reducing  agent.  The  development  is  conducted  as  in  the 
ordinary  Carbon  process. 


THE  PATENTED  SENSITISING  SOLUTION  and  PIGMENT 
PLASTERS,  ni  a  variety  of  colours  and  sizes,  can  be  obtained  at  mobt 
Photographic  Dealers,  or  from 

THE  OZOTYPE  COMPANY, 

i,  Weedington  Road,  Kentish  Town, 

LONDON,  N.W. 


"POTONIC"  Blotting  Paper 

for  pbotOQrapbers. 


''A  capital  material  for  drying  prints;  stout,  durable,  absorbent, 
and  without  fluffy  surface." — Amateur  Photographer. 

To  be  had  from  any  Photographic  Dealer,  or  direct  from 

L.    S.    DIXON    &    CO.,  Ltd., 

38,  CABLE  STREET,  LIVERPOOL. 


OZOTYPE 


All  Wide-awake  Photographers,  Artists  ar\d  Publishers,  should  use  the 

Write  for  Price  List       "I^g  A  A  *  J 

Photo  Autocopyist. 

A  simplified  form  of  Collotype,  without  the  use  of  Glass  Plates,  expensive 
Press,  and  other  elaborate  Plant, 

Photographers  are  able  to  reproduce  an  unlimited  number  of  PERMANENT 
PKIi\TS  from  Negatives,  in  any  colour,  on  glazed  or  matt  surface 
papers,  equal  to  SILVER,  PLATIXOTYPE,  or  Bromide  Prints. 

(Great  saving  of  time  and  expense  over  the  ordinary  way  of  printing.) 


The  AUTOCOPYIST  CO.,  64,  Queen  Victoria  Street,  LONDON,  EX. 
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If  you  are  Purchasing: 

I>HOTOGRAI>H[IC  OOOIDS 

OF  ANY   IVIAKE   OR  DESCRIPTION, 
either  for  CASH 

or 

EXTENDED  PAYMENTS, 

^"^  Service  Photographic  Society, 

can  offer  you 

SPECIAL  ADVANTAGES. 


Before  Ordering      YOU  WILL  BE  WISE 
to  drop  a  post-card  stating  requirements. 


We  can  supply  everything  you  want,  and 
meet  your  convenience   as  to  payment. 

standard  Books  on  Lantjjrn 
and  l£)anti2rn>l>lidi2  Making. 

THE  BOOK  OF  THE  LANTERN. 

By  T.  C.  Hepworth,  F.C.S.  A  Practical  Guide  to  the  working  of  the 
Optical  (or  Magic)  Lantern — either  as  an  Educational  Instrument  for 
Exhibition  Purposes,  or  as  an  Enlarging  Apparatus  for  Photographers. 
With  full  and  precise  Directions  for  Making  and  Colouring  Lantern 
Pictures.    3^.  6d.,  postage  ^d. 

THE  LANTERN=SLIDE  MANUAL. 

By  John  A.  PIouges,  Author  of  Elementary  Photography," 
**  Practical  Enlarging,"  etc.  A  complete  Practical  Guide  to  Lantern- 
Slide  Making  by  all  processes.  With  numerous  diagrams.  Crown 
8vo,  cloth.    2J.,  postage  3^/. 


London  :  HAZELL,  WATSON,  &  VINEY,  Ld.,  52,  Long  Acre,  W.C. 
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HOLIDAY' 


CANOLE  LAMP. 

A  really  good  Portable  Lamp  for 

Amateur  Photographers. 

Equally  useful  lor  changing  plates  when 
touring,  or  for  the  Dark  Room. 

PRICE  10/6  each. 

Candles,  1/-  per  toox. 


HOLIDAY  LAMP. 
OPEN  FOR  USE. 


PACKED  FOR 
TRAVELLING. 


Also  the  well-known 

"PERFECTION" 

LAMP. 

PRICE  21/-  each. 
Candles,  1/6  per  toox. 
OF  ALL  DEALERS. 


PERFECTION 
LAMP. 


If  you  cannot  obtain,  write  to 

BENHAM  &  FROUD,  L™., 


,ChandosSt.,LONDON,W.G. 


Since  1877  the  London"  Plates  have  been  used  by  the 
foremost  workers,  both  Amateur  and  Professional, 
in  all  parts  of  the  world,  and  under  various  and 
trying  conditions. 

To-day  they  are  known  everywhere  as  being  unequalled 
in  facility  of  Manipulation  and  excellence  of  results, 
and  ofttimes  the  only  plates  usable  under  extreme 
climatic  conditions. 

WRATTEN  &  WAINWRIGHT,  Croydon. 


By  Appointment  to  H.E.  THE  GOVERNOR  of  BOMBAY. 


5,  Hummum  Street,  Fort,  BOMBAY. 
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Cumlere's  Scientific  Deoelopers. 

Hydramine  and  Dianol 


Invaluable  for  every 
class  of  work, 


Lumiere^s  new  Porcelaine  Paper 


(Patent). 

Finest  Matt  Surface, 
Velvety  Soft  grain 

(in  all  usual  sizes). 

Lumiere's  Citrate  P.O. P. 

The  secret  of  the  high- 
class  Continental  work 
(Shilling  packets  in  all  usual  sizes). 

Monckhoven's  Permanent 

Carbon  Tissues. 

Eighteen  Colours, 
Many  New  Tints. 


Interesting  ana  instructive  pamphlets  with  fullest  par- 
ticulars sent  post  free  on  application  to— 

Lm  OSiumoni  &  COm, 

Sole  BHtish  Agents , 

25,  Cecil  Court,  Charing  Cross  Road,  London,  W.C. 
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USE 


/\SK  FOR 
AND 
SEE  YOU  GET 

SCHERING'S. 


CHEM.  FABRIK 

AUF  ACTIEN 
VORIVI 

E.  SCHERING 


PURE 
CHEMICALS 
FOR 

PHOTOGRAPHY. 


ADUROL.      geSl.'Jfper.  VS<> 

The  monobromide  substitute  for  Hydrokinone,  having 
many  advantages  ;  it  works  as  rapidly  as  any  developer, 
is  easily  controlled,  gives  a  brilliant  negative  with  excel- 
lent gradations  of  density  and  ample  detail.  Does  not 
stain,  and  keeps  indefinitely. 


ANTHION. 


Hypo 

EliminatoF. 


A  dilute  solution  (r  in  200) ;  completely  removes  all  traces 
of  Hypo  from  plates  or  papers  in  two  washings,  leaving  no 
deleterious  salt  in  the  gelatine. 


CELLOIDINE. 


Patent 
Pyroxylin. 

Neither  combustible  nor  explosive,  giving,  on  being  dis- 
solved, a  colourless,  clear  solution  that  can  be  instantly 
iodised  without  loss  of  time. 


For  Hardening 
Gelatine. 


PHOTO-FORIVIALIN. 

"  The  best  remedy  for  all  forms  of  softening  of  the  gelatine 
film  is  formalin." 

ACID  PYROGALLIC.  \^ 

The  standard  make  for  purity,  capability,  and  appearance. 

HYDROKINONE. 

As  renowned  as  Schering's  Pyro. 

MAGNESIUnn.  vso 

Ribbon,  Wire,  or  Powder. 

SODIUM.  rs<i 

Acetate,  Carbonate,  Sulphite,  Phosphate,  etc.,  etc. 

AMMONIUIVI. 

Bromide,  Sulphocyanide,  etc.,  etc. 

POTASSIUIW.  vs^ 

Carbonate,  Bromide,  Chloroplatinite,  etc. 

AND  ALL  NECESSARY  SALTS. 


SOLE  WHOLESALE  AGENTS  . 


A.  &  M.  ZIMMERMANN,  9  &  10,  St.  Mary-at-Hill,  London,  E.C. 


